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A CLAMP-BEARING FUNGUS PARASITIC 
AND PREDACEOUS ON NEMATODES 

Charles Drechsler^ 

(with 7 figures) 

Among 10 Hyphomycetes which in a paper (12) published 4 
years ago I set forth as attacking nematodes after the manner most 
familiar in such fungous parasites^ that is, through invasion by 
means of hyphae resulting from the germination of conidia affixed 
to the animal host, were included 2 species whose filaments bore 
clamp-connections characteristic of various groups within the 
Basidiomycetes. Owing to some minor differences, particularly 
in their sterigmata, the 2 species could not both be aptly referred to 
any one mucedinaceous genus then known. As assignment to 
separate genera would almost certainly have obscured the intimate 
kinship of the 2 species, a new genus, Ncfnatoctonns, was erected 
for them; this disposition being deemed all the more advantageous 
since it would serve to bring into relief how unusual the biological 
relationship here concerned—parasitism on animals normally free- 
living and motile from the moment of hatching until the approach 
of death—^was among fungi belonging in the Basidiomycetes. The 
diagnosis of the new genus was intentionally phrased so as to make 
provision not only for the 2 parasitic species then described under 

^ Pathologist, Division of Fruit and Vegetable Crops and Diseases, Bureau 
of Plant Industry, Soils, and Agricultural Engineering, Agricultural Re¬ 
search Administration, United States Department of Agriculture; Plant In¬ 
dustry Station, Beltsville, Maryland. 

[Mycologia for November-December (37 : 641-815) was issued December 

10, msi 

1 



2 


Mycologia, Vol. 38, 1946 


the binomials N. tylosporus and N, leiosporus, but also for a third 
form generally similar to them in its production of conidia and 
clamp*coi^nections, as well as in its habitual subsistoice on tiema^ 
todes, but differing significantly in attacking eelworms for the 
most part in a predaceous manner—that is, by holding the animals 
through adhesion to specialized vegetative organs, eventually to 
extend into the helpless captives assimilative hyphae of mycelial 
origin. Since the third form had been available for examination 
only in cultures obtained from Hawaii, which when received by 
ordinary mail were too old to allow preparation of satisfactory 
figures, it was left unnamed in the hope that an accession of 
younger material might later make possible a better description. 
This hope has so far not beien fulfilled, owing to failure of the 
fungus to appear in such cUtlfures a^ I have subsequently had oc¬ 
casion to prepare from decaying plant detritus collected mostly in 
Virginia, Marylhnd, Delaware, Maine, Wiscoi|Ssin,‘and Colorado; 
though 2 additional clamp-bearing species para^tic on nematodes 
have come to light and have been described (13) under the bi¬ 
nomials N. pachysporus and N. leptosporus. More recently, again, 
a sixth member of the genus, which, besides attacking eelwonns 
parasitically, operates very destructively in a predaceous mann|r 
much like the Hawaiian species, has been observed under favorable 
conditions and in adequate abundance. 

The fungus in question was obtained^from 2 collections of friable 
v^etable refuse gathered by W. J. Zaumeyer near Greeley, Col¬ 
orado, in October, 1944; one of the collections consisting mainly of 
partly decayed cucumber (Cucuwis sativus L.) vines and partly 
decayed lilac (Syringa sp.)* leaves, while the otlier was composed 
largely of decayed remnants of tama^sk {Tamarix sp.) leaves, cot¬ 
tonwood (Populus sp.) leaves, and oleaster (Elctcagnus angusti- 
folia L.) leaves. In*accordance with routine^procedure pinches of 
material from both collections were planted in Petri dishes on 
maizemeal agar already well permeated with oomycetous my¬ 
celium; opportune utilization being made, in this instance, of old 
cultures of Pythium arrhenomanes Drechsl. and P. undulitum 
^Petersen sensu Dissmann. Before long a flourishing population 
of eelwonns was present in all the cultures, with the result that 
after about 10 days the predaceous hyphomycetes Arthrobotrys 
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oKffospora Fres. and A. arthrobotryoides (Berl.) Lindau, as also 
the hyphomycetous parasite Harposporium anguUlulae Lohde« 
were developing extensively. Usually it was not until these fa¬ 
miliar hyphomycetes had been active for several days that the new 
clamp-bearing fungus could be found beginning to destroy eel- 
worms in numbers sufficient to arrest attention, though its de¬ 
structiveness in many cultures soon became very severe. A nema¬ 
tode identified as an undescribed species of Panagrolaimus,^ which 
predominated numerically over all other species, was often found 
killed in spectacular quantity. A stylet-bearing nematode identi¬ 
fied as Paraphclenchus pseudoparietinus Micoletzky * and several 
species of the genera Rhabditis and Mononchus incurred destruc¬ 
tion in a measure corresponding approximately to their lesser 
abundance 

While as a general rule the predaceous fungi, including l)oth the 
nematode-capturing hyphomycetes and the nematode-capturing 
Zodpagaceae, begin their visible development in Petri plate cultures 
containing deposits of decaying plant material by extending 
mycelial filaments from the opaque deposits into the surrounding 
transparent agar medium, the clamp-bearing fungus more often 
makes its initial appearance in growing out of dead nemato^s 
(fig. 1,A) lying at some distance—^frequently 10 to 20 nun.— 
from the nearest mass of vegetable detritus. In their earlier stages 
of development the mycelial filaments growing out into the clear 
culture medium offer no unusual features (fig. 2, A), Except for 
the pross-walls associated with the clamp-connections studding 
them at moderate intervals, they contain few septa. The longer 
hyphae show moderate branching at rather wide angles; some, 
though not all, of the branches manifestly arising from individual 
clamps. Neither .vacuoles nor granular constituents are at all 
abundant in young hyphae; so that the protoplasmic contents 
present a rather clear, nearly homogeneous appearance. 

The commonplace morphology just described pertains more 
especially to mycelial elements formed under the surface of agar 
substratum, and consequently is displayed on a greater scale in 

2 For identification of these species I am indebted to Dr. G. Steiner, Prin¬ 
cipal Nematologist, Division of N^matology, Plant Industry Station, Belts- 
ville, Maryland. 
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instances where the nematode has happened to succumb in a deeply 
submerged position than in instances where it succumbed on the 
surface. Once the hyphae from a submerged animal reach the 
surface they continue their development for the most part pro- 
cumbently, and then are capable of undergoing the same distinctive 
modification'( fig* 2, S) which hyphae growing out from animals 
l 3 ring on the surface can achieve with little preliminary expenditure 
of their substance (fig. 3, A, B), To accomplish this modification 
the prostrate axial filament, as also its prostrate branches, stops 
elongating procumbently, and gives rise abruptly from its tip to a 
short, erect or ascending process terminating in a glandular cell 
that soon is surrounded by a transparent adhesive secretion (fig. 

2, B, Or-e; C, a; D, a; E, a; F, a; G, a; H, a-c: I, a-d. fig. 3, A, 
Of - g ; B, a, b; C, a; D, Or - j . fig. 4, A, a, b). The glandular cell 
usually has a shape somewhat like the Arabic numeral 8. Gen¬ 
erally its proximal lolie is noticeably wider than its distal lobe, and 
appears to be surrounded by thicker, more substantial membrane. 
As the boundary of the distal lobe, especially at the rounded tip, 
is often only vaguely discernible, it may be surmised that this lobe 
is the more directly active one in the elaboration of adhesive ma¬ 
terial. When viewed under the microscope, in a moist preparalipn 
covered with a cover glass, the adhesive drop shows a distinct 
boundary, as if it were surrounded by a thin peripheral film. 
Sometimes short rod-like markings appear to extend radially in¬ 
ward from the peripheral contour of the droplet (fig. 2, E, a. fig. 

3, Aj Or-g; B, a; D, c-/). It is quite possible that these markings 
may represent only minute folds in the peripheral film such as 
might readily result from the pressipre of the overlying cover glass. 
Not infrequently a predaceous branch, after putting fortli one ad¬ 
hesive body, will elpngate slightly to put forth a second (fig. 3,rf. 
b, c; D, A. i, fig. 4, A, a, b); and occasionally elongation is re¬ 
peated in the development of a third adhesive body (fig. 2, H, a, 
c). This rejuvenation of predaceous branches has an obvious 
parallel in the repeated elongation of the outgrowth put forth by 
abjointed conidia oi Nematoctonus pachysporus. 

As the glandular cells with their envelopes of adhesive secretion 
are borne aloft in the air 2 to 8 /a above the substratum they stand 
out in bold relief when cultures containing them are examined 
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microscopically in an uncovered state by means of a dry objective 
(figs. 1, 5, 6). Owing to their raised ix)sition they adhere only 
to nematodes moving along on the surface of the culture. Small 
eelworms, as, for example, young specimens of the undescribed 
Panagrolaimus species mentioned, are usually held securely despite 
all struggles, even when attached only by a single adhesive branch 
(fig. 7, A, a) ; and somewhat larger animals are frequently held 
captive if two (fig. 1, S) or more branches become fastened upon 
them. Like the nematode-capturing Zoopagaceae, but unlike most 
of the clampless hyphomycetous forms familiarly exemplified in 
Arthrobotrys oligospora, the fungus shows no special development 
operative in killing or disabling quickly any nematode captured by 
it. It accordingly delays invasion—certainly invasion on an ex¬ 
tensive scale—until the animal has become quiescent from pro¬ 
longed struggle. A small specimen of Paraphclcnchus pseudo- 
parietinus, whose capture happened to come under direct observa¬ 
tion, remained capable of some slight movement fully 31 hours 
later. Forty-eight hours after capture the animal was motionless 
(fig. 7,B), though death had probably taken place only a short 
time earlier, judging from the meager display of assimilative 
hyphae inside its body. ^ 

While the smaller, weaker nematodes are usually held captive on 
the adhesive branches, the larger and stronger animals more often 
tear these branches away, and continue moving alx)ut, carrying 
the adhesive organs with them (fig, 7, C, a-/). Such escape, how¬ 
ever, brings little advantage, for the affixed fungous structures 
penetrate the integument and intrude infective hypliae, eventually 
killing the fugitives, much as if tlity had been held captive. Be¬ 
cause of the long period required to bring about their disablement, 
the fugitive animals roam about widely, often entering other areas 
of infestation and thus becoming burdened with additional pre¬ 
daceous apparatus. In cultures where the fungus was abundant, 
large specimens of the unnamed Panagrolaimus measuring .75 
to 1 mm. in length could often be seen encumbered with 15 to 20 
adhesive branches; and much more frequently somewhat less 
robust specimens were found still moving about feebly, though a 
half-dozen adhesive branches had intruded assimilative hyphae of 
some length (fig. 7, C, a-/). Infected eelworms, thus capable of 
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prolonged locomotion are, of course, wont to succumb in scattered 
positions, much like eelworms killed by fungi attacking wholly after 
the ordinary manner of parasites. Its failure to hold the more 
robust nematodes not only explains largely why the fungus often 
makes its first appearance in Petri plate cultures at a distance from 
the deposit of decaying material whence it must have originated, 
but also explains for the most part why nematodes are often found 
succumbing to it in submerged positions, despite its production 
of predaceous organs only on the surface of the agar substratum. 
Again, partly because of the limited mechanical strength of the 
filaments terminating in adhesive organs, and partly because of the 
limited elongation of hyphae extended from dead nematodes, 
flourishing cultures of the fungus show a characteristic distribu¬ 
tion of dead and dying eelworms in numerous colony-like groups 
—^the groups including often 5 to 25 small eelworms held captive 
through adhesion to the abundant predaceous apparatus originating 
from the body of a conspicuously larger eelworni that had earlier 
succumbed to invasion from predaceous apparatus which it mani¬ 
festly had tom off but had not succeeded in shedding. 

There are grounds for believing that the frequent tearing away 
of adhesive organs by the stronger eelworms is a normal and more 
or less advantageous feature in the development of the fungus. 
Often a ramifying predaceous hyphal system, still in a fairly youth¬ 
ful condition, undergoes evacuation of protoplasm from intercalary 
portions, with the result that the adhesive branches distal in re¬ 
lation to thefe portions remain attached only very weakly by 
empty membranes so unsubstantial as to be hardly visible (fig. 
2, B, r, d , c; E; H; J. fig. 3, D, g, h. fig. 7, A, c, d ; B, a, b). 
Through weakening of the hyphal attachments the fungus achieves 
a condition analogous to that found in 3 species of the clampless 
nematode-capturing hyphomycetes —Dactylclla lysipaga Drechsl., 
Dactylella Icptospora Drechsl., and Dactylaria Candida (Nees) 
Sacc.—^whose predaceous organs, consisting of adhesive knobs and 
non-constricting rings, are borne on longish, slender, and evidently 
frail filamentous stalks. As was set forth in an earlier account (8: 
p. 499-508; p. 523-527), the rings of these species are often tom 
from their attachments, permitting the ensnared eelworm to pro¬ 
ceed on its way. Since the earlier account was written I have 



10 


Mycologia, Vol. 38, 1946 


had occasion further to observe in cultures of Dactylclla lysipagu 
and Dacfylaria Candida nematodes moving about with predaceous 
knobs of these fungi adhering externally to them; the knobs in time 
infecting the encumbered animals and bringing about their death, 
after a considerable period of motility, in widely scattered posi¬ 
tions. Such an extended period of motility after predaceous 
organs—^whether adhesive knobs or non-constricting rings—^have 
been affixed to prey would seem very helpful in spreading the 
fungus; so that it may well be significant that the 3 clampless 
hyphomycetes named, much like the clamp-bearing form from 
Colorado, but wholly unlike most other clampless nematode-cap¬ 
turing h)rphoitiycetes, are not wont to kill eelworms quickly. The 
frail attachment of predaceous branches consequent to withdrawal 
of protoplasmic contents from intercalary hyphal parts may thus 
with some justification be regarded as an adaptation not only 
advantageous in allowing development of additional predaceous 
branches from the protoplasmic materials withdrawn, but profit¬ 
able, moreover, in utilizing the animal’s locomotion to extend the 
region of infestation. It must be admitted, however, that similar 
extension, though on a lesser scale, would seem to be accom¬ 
plished quite fortuitously now and then in behalf of clampless 
hyphomycetes whose predaceous oi^ans are not only attached veiy 
firmly to the mycelium but, besides, operate in a manner calculated 
to inflict death quickly; as, for example, in instances when power¬ 
ful specimens of Rhabditis or Mononchus, after tearing off, through 
sheer violence, the firmly attached constricting rings of Arthro- 
botrys dactyloidcs Drechsl,, Dactylclla hembicodes Drechsl., or 
Dactylaria brochopaga Drechsl., ('^ntinue their locomotion for an 
hour or two, until they are completely disabled. 

With respect to. its development inside nematodes the fungus 
shows, in general, little departure from the 4 congeneric species 
that have previously been described and named. During the 
earlier stages of invasion the assimilative hyphae are often found 
conspicuously distended for short distances (fig. 7, C, b, c, e). 
Apart from these swollen portions the internal mycelium is usually 
not clearly discernible until the animal’s contents have been largely 
expropriated (fig. 4, A, C). It is then revealed as being mod¬ 
erately branched and moderately beset with clamp-connections; 
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many of the branches, indeed, arising from individual damps. 
The assimilative hyphae, compared with those of other members 
of the genus, appear of intermediate coarseness,—being, on the one 
hand,^ somewhat wider than the corresponding hyphae of Nema- 
toctonus tylosporus, N. leiohypha, and N. leptosporus, and, on the 
other hand, slightly narrower than the assimilative b}l>hae of N, 
pachysporus. At first they are filled with protoplasmic contents 
of rather homogeneous aspect, but as materials are withdrawn to 
provide for the growth externally of predaceous and conidio- 
phorous filaments, vacuoles appear and evacuation takes place 
progressively until little is left within the animal's integument 
except empty hyphal membranes,—the remains of the eelworm 
being then visible only in faint outline amid the array of adhesive 
organs elaborated from its fleshy materials (pig. 1, A), The time 
required to permeate the body of an eelworm after its death, and 
to convert its digestible contents into predaceous and conidial 
apparatus would seem not greatly to exceed the time taken to kill 
the animal after its capture. Thus, in one observed instance, a 
captured motionless specimen of the undescribed Panagrolaimus, 
about 325/A long, which when first photographed (fig. 1, B) 
showed so little internal disorganization that it could have Suc¬ 
cumbed only a little earlier, was only faintly discernible 48 hours 
later when it was photographed again (fig. 5) ; its fleshy substance 
having in 2 days been completely expropriated by the fungus, and 
utilized in the production of approximately 30 predaceous branches 
and one conidium. 

The paucity of reproductive apparatus, relative to the output of 
predaceous branches from this particular nematode, can hardly 
be considered unusual for the fungus. The array of approximately 
34 adhesive bodies amid which the animal succumtied came from 
an individual nematode without the supplement even of a single 
conidium (fig. 1, A); such failure of sporulation being rather fre¬ 
quent in instances where nematodes of only moderate size die in 
isolated positions. Where only a few conidia are produced, they 
usually are borne on sterigmata arising exclusively from prostrate 
hyphae; some of the sterigmata originating from clamp-connections 
(fig. 2, /, e, g; J, b; K. fig. 3, D, k), others from undifferen¬ 
tiated portions of filament (fig. 2, I, f. fig. 3, E, a, b). More 
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liberal sporulation commonly takes place where nematodes have 
succumbed in colony-like groups; for in addition to the scattered 
conidia here likewise arising from prostrate hyphae (fig. 6, a, b) a 
larger number of conidia are produced on aerial hyphae, often 
several hundred microns long, which seem given over entirely to 



asexual reproduction. These aerial hyphae (fig. 4, 5, C) are 
sometimes sparingly branched, and like the assimilative filaments 
are studded with clamp-connections at moderate intervals. In 
their earlier condition they ascend usually at a narrow angle with 
the horizontal. They bear their spores nearly vertically on sterig- 
niata arising much more frequently between the clamps (fig. 4, B, 
or-c; C, On^; D) than directly from the clamps (fig. 4, £). After 
their contents have largely been spent in production of conidia 
they decline to the substratum, much like the aerial conidiophorous 
hyphae of Nematoctonus leiosporus and N. pachysporiis. 
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The sterigmata of the fungus rather closely resemble those of 
Nematoctonus leiosporus in length and distal width; but being evi¬ 
dently, in general, somewhat narrower at the base, they taper less 
markedly, and often, indeed, hardly seem to taper at all. The 
conidia home on them (fig. 2. L, a~w. fig. 3, F, a-r) are con¬ 
spicuously wider and shorter than those of N, tylosporus N. 



leptosporus; and tliey have a cylindrical or elongate-ellipsoidal 
shape differing markedly from the tapering shape distinctive of 
the spores of N. leiosporus, as well as from the plumper strohili- 
form shape characteristic of the conidia of N pachysporus. With 
respect to volume they would seem equal or very nearly equal to 
the conidia of N . pachysporus, and perhaps are slightly larger than 
those of N . leiosporus; their greater width in comparison with the 
latter probably more than making up for their lesser length. From 
the strongly curved conidia of the congeneric predac'eous Hawaiian 
species they differ not only in their lesser length and lesser width. 
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but more especially in that they are straight or at most slightly 
curved (fig. 2, L, p. fig. 3, F, i). 

When a conidium falls on the moist surface of an agar culture, it 
gives rise at its distal end to a short, erect or ascending outgrowth 
which terminates in a glandular cell that soon becomes surrounded 
by a globule of adhesive secretion (fig. 2, M-Q). The material 
required for production of the outgrowth is provided through 
evacuation of protoplasmic contents from the basal portion of the 



Fig. 7. Ncmatoctomis haptocladus. 


spore. When this gerniinative development is concluded, a wall 
is laid down to delimit the living part from the emptied part (fig. 
2, Af~0). In some instances, a retaining wall is laid down earlier, 
while evacuation is still in progress, so that in the end the spore 
comes to contain 2 transverse walls (fig. 2, P, Q). 

The adhesive outgrowth put forth by a disarticulated conidium 
corresponds, of course, to the erect or ascending terminations of 
predaceous branches; and operates quite similarly in effecting at¬ 
tachment to motile nematodes. Since, however, the disarticulated 
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spore lacks all anchorage below, and in itself is not bulky enough 
to impede seriously the locomotion of even a small eelworm, effec¬ 
tive attachment of a nematode to the adhesive germ hypha results 
invariably in a parasitic rather than in a predaceous relationship. 
In fine, the conidia of the Colorado fungus are limited no less 
strictly to a parasitic mode of attack than the conidia of the 4 
exclusively parasitic species of Nematoctonus previously described 
and named. 

Infection of microscopic animals more or less directly by conidia 
of predaceous fungi is not unusual. Among the predaceous Zoo- 
p^aceae such infection has often been noted, for example, in the 
amoeba-destro)ring forms Acaulopage fnarantica Drechsl. (10: p. 
144, fig, 6, B) Zodpagc rhabdospora Drechsl. (6: p. 375. fig, 4, 
C), and Z, thamnospira Drechsl. (9: p. 143, fig, 2, F, G), As 
the elongate conidia of these species are being carried about by 
the actively moving animal to whose integument they have l)ecome 
affixed, they intrude haustoria much like conidia of the curiously 
ectoparasitic Bdellospora helicoides Drechsl. ( 4 : p. 20-26), though 
often revealing an essentially predaceous characteristic in con¬ 
tinuing simultaneously to germinate by putting forth a common¬ 
place germ hypha (6: p. 375, fig, 4, C), Sometimes minute 
Amoebae much smaller than the animals habitually serving as prey 
become affixed to the conidia, as also to the mycelium, of members 
of the Zoopagaceae,—a relevant instance being given in a figure 
(5: p. 179, fig, 2, /) showing a filamentous conidium of Acaulo¬ 
page macrospora Drechsl., 52/i. long and 1,7/i wide, from which 
haustoria have been intruded into 2 affixed pulvinate Amoebae, 
each about 6 /i in its greatest dimension. Naturally the very fee¬ 
ble Amoebae are easily held captive by the larger adhering conidia, 
which therefore can he regarded as having established a predaceous 
relationship even though completely lacking hyphal anchorage. 
Likewise conidia of the predaceous hyphomycete Pedilospora 
dactylopaga Drechsl., after directly burgeoning forth several digiti- 
form adhesive processes (3: p. 396, fig, 1, 5), have been observed 
capturing and destroying specimens of the small testaceous rhizo- 
pod Geococcus vulgaris France. The same rliizopod has been 
seen immobilized, invaded, and destroyed also by the large conidia 
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of the predaceous hyphomycete DactylcUa passalopaga Drechsl. 

Among the clampless predaceous hyphoniycetes the manner and 
prevalence of attack liy loose conidia varies greatly, owing in large 
part to the diversity of predaceous organs utilized in this group. 
When lying on the surface of a moist substratum the conidia of 
the several species employing adhesive networks sometimes germi¬ 
nate by giving rise exclusively to hyphal loops, or, again, sometimes 
produce several hyphal loops before the ordinary germ hyphae are 
long enough to insure good anchorage; several figures of such 
germination being included in Woronin s early illustrations of 
Arthrobotrys oligospora (18: pL 6, figs. 12-14). Naturally when 
predaceous appaiatus so weakly moored fastens on to an active 
nematode the whole array of loops is carried away together with 
the spore; the animal, nevertheless. l)eing destined to succumb 
unless it should succeed in shedding the encumliering material 
rather promptly. At least two of the hyphomycetes that capture 
nematodes in constricting rings, namely Arthrobotrys dactyloidcs 
and Dactylaria brochopaga, are occasionally given to producing 
their remarkable predaceous organs directly on conidia (8: p. 483, 
fig. 6, K; p. 515, fig. 13, L-P) without putting forth any ordinary 
mycelial hyphae. A nematode caught in a predaceous ring of 
such origin continues to move about, carrying the spore clamped 
to its side, until disablement ushers in its death. When the conid- 
ium of DactylcUa asthenopaga Drechsl. germinates, as it fre¬ 
quently does, by putting forth 1 or 2 predaceous organs (8: p. 497, 
fig. 9, N, a—c) —which in this species consi.st individually of a 
globose adhesive cell borne on a short sturdy stalk—it often ad¬ 
heres to specimens of Bunonema, and after being carried around 
a while, infects the sluggish animal (8: p. 497, fig. 9, O). Similar 
development has not been observed in DactylcUa Icptospora 
Drechsl., but should take place there also, since its conidia, when 
formed in pure culture, are frequently found bearing 1 or 2 globose 
cells (8: p. 505, fig. 11, N, a-k). Of all the clampless nematode¬ 
capturing hyphomycetes, Dactylaria haptospora-DrtchsX. (11: p. 
456-461) undoubtedly displays the most consistently aggressive 
parasitic attack. Adaptation for such attack is clearly manifest in 
the curious morphology distinguishing the conidium of this 



18 


Mycologia, Vol. 38, 1946 


aberrant member of the predaceous series of hyphomycetes; the 
adhesive terminal cell, constantly present on the spore, providing 
ready attachment to an animal; and the slender sliape of the spore 
being helpful in maintaining attachment by offering little resistance 
to movement through substratum, and consequently affording little 
opportunity for removal by the scraping or shearing action attend¬ 
ing the animal’s continued locomotion. 

In whatever measure disarticulated conidia of the predaceous 
Zoopagaceae and predaceous clampless h 3 q)homycetes may attack 
animals, it yet remains true that the conidia in all predaceous 
species referable to these two series are capable of putting forth 
a mycelium extensive enough, as a rule, to afford secure anchorage 
against the struggles of the animals habitually serving as prey; 
such germination being, indeed,—except possibly for the conidia 
of Dactylaria haptospora —^their more usual or preferred manner 
of development. However, the conidiA of the clamp-bearing Colo¬ 
rado fungus, like those of the 4 parasitic congeners previously 
named, have never been seen to put forth anything but the short 
aerial adhesive outgrowths so obviously designed to effect attach¬ 
ment to roving eelworms without directly halting their locomo¬ 
tion. Once an adhesive outgrowth has been produced, all furthJi* 
extensive development appears restricted to intrusion of assimila¬ 
tive filaments into a animal host. 4mong aquatic predaceous 
fungi similar limitation of asexual spores to attack of animals after 
the usual manner of parasites, would seem present at least in Sotn- 
mcrstorffia spinosa, where according to Amaudow’s (2) original 
account the zoospores after rounding up a second time regularly 
extend a short germ tube or infectiort tube, and subsequently infect 
living rotifers through the mouth. As the empty cysts of the 
zoospores were reported to measure only up to 10 ft in diameter, 
production of germ hyphae robust enough for capture of rotifers 
would, of course, hardly be possible without considerable intake 
of nutrients. Dearth of protoplasmic content might l>e expected 
likewise to determine a parasitic manner of attack for the zoospores 
ascribed to Zoophagus insidians Somm., should these really belong 
to Sommerstorff’s species or, for that matter, to any other aquatic 
rotifer-capturing phycomycete. With respect to their manner of 
attack it would presumably make little difference whether the 
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zoospores came into being through the PythiumAikt development 
attributed to Z. insidians by Amaudow (1) and Valkanov (17), 
or through the somewhat chytridial development described by 
Gicklhorn (16). 

Although the clamp-bearing Colorado fungus was examined in 
some quantity, with the possibility of encountering basidial de¬ 
velopment being always kept in mind, it has so far been found to 
reproduce only by conidia. It is therefore described as a species 
of Nematoctonus; the specific name pro|X)sed for it, comjx)unded 
of 2 words meaning ‘'to fasten” and “branch,” resijcclively, lieing 
intended to signalize its predaceous character. 

Nematoctonus haptocladus s]). nov. 

Hyphae assutneiites incoloratae, plus minusve ramosae, plerumque 1.8- 
3.0 m crassae, rarius usque 4.5 m latescentes, in modum Hymenomycetum 
septato-nodosae, intra vermiculum nematoideum viventum crescentes, post 
mortem animalis hyplias ex magna parte procumbentes aut ascendentes extra 
emittentes. Hyphae procumbentes se{>tato-nodosae, plerumque 1.8-3.0 m 
crassae, rarius u.sque 4.5 m latescentes, ramos plerumque 20-75 M longos ex- 
pandentes qui prope apicem ahrupte in aerum se flectunt, quoque ita columel- 
1am erectam vel ascendentem 2-8 M alUm porrigente; columella corpus bilo- 
bum medio constrictum 3.5-5.5m longum, 2-3 m crassuni ferente; corpore 
bilobo mox guttula glutinosa globosa vel cllipsoidea 4-6 m longa 3.5~5.5m 
crassa circumdato, denique sacpe ad vermiculum nematoideum inhaerente, 
animal capiente. Hyphae ascendentes incoloratae. parvulum ramosae, medio- 
criter septato-nodosae, saepe circa 500 m longae, 1.5-2.5 M crassae. Conidia 
incolorata, cylindricea vel elongato-ellipsoidea, recta vel leniter curvata, 
sursum rotundata, deorsum saepe i)arvc attenuata, plerumque 11-18m longa, 
3.3-4.Sm crassa, erecta, in apice sterigmatis vulgo 2.5-4.5m longi, .8-12 M 
crassi, raro ex hyphis procumbentibus crebrius ex hyphis ascendentibus 
oriunda; primo c< ntinua, protoplasmatis omnino replcta, post divjunctione 
saepe in parte inferiore evacuata et 1-2 septis instructa, denique ex apice 
hypham germinationis erectam 2-8 m altam porrigentia quae corpus glutino- 
sum fert. 

Vermiculos ncmatoideos diversos praecipue Pamyrolaimum ca])iens con- 
sumensque etiam eadem animalia soluta necans habitat in foliis plantarum 
(Ciicufiieris sativi, Elacagni angustifoUae, specierum Syrhigac, Po/*uH, Tama^ 
rids) putrescentibus pro|)e Greeley, Colorado. 

Assimilative hyphae colorless, more or less branched, mostly 1.8 
to 3.0 ft in diameter, here and there widening to 4.5 m* l)earing 
clamp-connections, developing within living nematodes, after death 
of invaded animal putting forth prostrate and ascending external 
hyphae. Prostrate hyphae mostly 1.8 to 3.0 m in diameter, here 
and there widening to 4.5 /x, provided with clamp-connections, 
ramif 3 dng at rather wide angles, the outspread branches, mostly 
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20 to 75 /tA long, bending abruptly upward into the air to project as 
erect or ascending stalks 2 to 8 /a high; each stalk bearing a trans¬ 
versely constricted bilobate body. 3.5 to 5.5 /a long and 2 to 3 ft 
wide; the bilobate body soon becoming surrounded by a globose 
or ellipsoidal droplet of glutinous substance, 4 to 6 /a long and 3.5 
to 5.5 /A wide, then often adhering to a nematode and capturing it. 
Ascending hyphae colorless, nieagerly branched, provided moder¬ 
ately with clamp-connections, often about 500 ft long and 1.5 to 
2.5 ft wide. Conidia colorless, cylindrical or elongate-ellipsoidal, 
straight or slightly curved, broadly rounded at the tip, often tai>er- 
ing slightly toward the base, measuring mostly 11 to 18 ft in lengfth 
and 3.3 to 4.5 ft in greatest width, l)orne erect on sterigmata, com¬ 
monly 2.5 to 4.5 ft long and .8 to 1.2 ft wide, that arise sparingly 
from prostrate hyphae and in closer arrangement from ascending 
hyphae; the spores at first continuous and filled with protoplasm 
throughout, but after disarticulation regularly becoming evacuated 
proximally and partitioned proximally by 1 or 2 septa in extending 
from the apex an erect or ascending germ hypha, mo.stly 2 to 8 ^ 
long, whereon an adhesive body is borne terminally. 

Capturing and consuming various nematodes (especially Pana- 
grolaimus sp.) and also destroying these animals in free condition, 
it occurs in decaying plant {Cucumis sathms, Elacagnus angusii- 
folia, Syringa sp., Populiis sp., Tamarix sp.) leaves near Greel^, 
Colorado. 

As was set forth in a recent paper (15: j). 3) elaI)oration of ad¬ 
hesive material in easily visible masses previous to encounter with 
prey has not been noted among the predaceous 2^pagaceae, and 
among the clampless predaceous hyphomycetes has heeh noted only 
in Arthrobotrys entomopaga Drechsl., a species primarily ada])ted 
for capture of springtails, though occasionally also capturing 
nematodes (14). The statement then made to the effect that no 
fungus specially adapted for capture of eel worms secretes adhe.sive 
material in visible quantities lieforehand (15: p. 3. lines 9-13), 
now requires modification limiting its application to the 2 main 
predaceous groups. Itideed, the anticipative secretory l 3 ehavior 
wherein Nematoefonus haptocladus differs so markedly from the 
many nematode-capturing fungi taxonomically alien to it, is pres¬ 
ent likewise in the congeneric predaceous Hawaiian species which 
‘'utilizes erect hyphal processes tearing droplets of adhesive mucus 
at the tip” (12: p. 780, lines 33-35). 
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EXPLANATION OF FIGURES 

Fig. 1. Neinatoctonus haptocladus: adhesive bodies, about 34 in number, 
borne aloft on the upcurved tips of prostrate branches coming from the as¬ 
similative mycelium in a nematode, A {Panagrolaimus sp.), that has become 
nearly invisible owing to expropriation of contents. A second nematode, R. 
of the same species is shown attached to two of the adhesive bodies. Un¬ 
retouched photomicrograph, X 300. 

Fig. 2. Ncmatoctomis haptocladus; drawn to a uniform magnification 
with the aid of a camera lucida, from a moist preparation covered with a 
cover glass; X 1000 throughout. A, Branching hyphae extended under the 
surface of an agar culture from a specimen of Panagrolaimus sp. that had 
succumbed in a submerged position. B, Ramifying prostrate hyphal system 
with 5 predaceous branches bearing aloft the adhesive bodies o-r; the ramify¬ 
ing system having developed terminally on a hypha that came from a sub¬ 
merged eel worm to the surface of the culture. Terminal portion of a 
prostrate hypha with a single predaceous branch bearing aloft the adhesive 
body a. D, Portion of prostrate mycelium with a predaceous branch holding 
aloft the adhesive body a; one of the 3 clamp-connections present is shown 
empty of contents and only faintly visible! E, Predaceous branches, each 
bearing aloft an adhesive body, a\ through evacuation of protoplasm, the 
living part of each branch has been reduced to a structure not differing much 
in shape, size, and function from a conidium that has put forth an adhesive 
germ hypha. (7, Predaceous branch arising directly from an assimilative 
h3rpha, and terminating in the adhesive body a. H, Predaceous branch that 
has given rise successively to 3 adhesive bodies, u, b, c. /. Prostrate ramify¬ 
ing filament with 4 predaceous branches bearing aloft the 4 adhesive bdilcs 
u-if; a young conidium, c, is found arising from a clamp-connection, and 2 
fully formed conidia, /. g, are shown attached! the latter arising from a 
clamp. /, Prostrate branch, in large part evacuated, terminating in an ad¬ 
hesive body, a, and bearing a conidium. />. on a sterigma arising from a 
clamp. Kf Conidium borne on an empty sterigma arising from a clamp. 
L, Newly detached conidia, a-^i\ showing »«riations in Azt and shape. 
M-0, Disarticulated conidia, each of which has become evacuated proximally 
in putting forth a germ hyiiha with an adhesive body. P, Q, Detached 
conidia of similar development, but in which 2 septa were laid down during 
evacuation of the proximal part. • 

Fig. 3. Ncmatoctonus haptocladus; drawn to a uniform magnification with 
the aid of a camera lucida, from a moist preparation covered with a cover 
glass; X 1000 throughout. A, Portion of body of a nematode, referable to 
Pamgrolaimus sp., that is occupied by assimilative mycelium; one of the 
assimilative filaments having put forth a prostrate ramifying system w'ith 6 
predaceous branches, whereon are borne 7 adhesive bodies, a-g, B, Pros¬ 
trate ramifying system with 2 predaceous branches that after producing the 
adhesive bodies, a and Ik respectively, liave continued growth. C, Portion 
of prostrate ramifying system with a predaceous branch terminating in the 
adhesive body a, D, Somewhat extensive prostrate ramifying system, whose 
predaceous branches bear aloft the 10 adhesive bodies a-j; a conidium, k, is 
shown attached to a sterigma arising from a clamp-connection. E, Portion 
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of prostrate hyphal system showing 2 conidia, a and /), borne on empty 
sterigmata. F, Newly disarticulated amidia, w-r, showing variations in 
size and shape. 

Fi(J. 4. Ncfnatoctanus haptocladns; drawn to a uniform magnification with 
the aid of a camera lucida, from a moist preparation covered with a cover 
glass; X 1000 throughout. Posterior portion of a dead specimen of 
Panagrolaimus sp. occupied by assimilative mycelium of which terminal parts 
have become evacuated in supplying material for production of external 
hyphae; one of the 2 external hyphae shown has produced 2 adhesive bodies, 
a and b, B, Branched ascending hypha bearing 3 conidia, o-c; owing to 
lack of si)ace the hypha is shown in parts whose proper continuity is in¬ 
dicated by means of the alphabetical sequence ns; n-q being a proximal 
element that bears distally the branches q-o and qs. C, Portion of specimen 
of Panagrolaimus sp. occupied by assimilative filaments, one of which has 
put forth an ascending branched hypha whereon are borne 6 mature conidia, 
a-i, and a very young, growing conidium, g ; from lack of space the hypha is 
shown in parts whose proper continuity is indicated by the letters x, y, s, D, 
Portion of ascending filament showing a coniditun in half-grown state. E, 
Portion of ascending filament .showing a conidium almost full-grown but 
still continuous with the sterigma; the latter arising from a clamp-connection. 

Fig. 5. Nematoctonus haptocladus; external growth 'made in 48 hours 
from the same individual eel worm shown in figure 1, approximately 30 
predaceous branches, each with an adhesive body, being recognizable; a single 
conidium, also present, not being recognizable; unretouched photomicrograph, 
X 300. After the photograph shown in figure 1 had been taken the culture 
was flooded with water for a few minutes, completely obliterating all the 
prostrate hyphae and adhesive bodies derived from nematode A of that 
figure; so that all the prostrate h 3 ri)hae and adhesive bodies visible in the 
later photograph were necessarily produced during the intervening 2 days. 

Fig. 6. Nematoctonus haptocladus; portion of colony-like group of nema¬ 
todes mostly referable to Panagrolaimus sp.; showing, in addition to scat¬ 
tered piedaceous branches, 2 conidia, a and b, arising from prostrate fila¬ 
ments ; unretouche^l photomicrograph, X 400. 

Ftg. 7. Nematoctonus haptocladus; drawn to a uniform maf^iiification 
with the aid of a camera lucida, from a moist preparation covered with a 
cover glass; X 500 throughout. A, Prostrate ramifying hyphal system with 
4 adhesive branches, a-d, on one of which, a, a specimen of Panagrolaimus 
sp. has been captured; slight movement of the animal from time to time 
showed it was still alive, though invaded by an assimilative hypha over 10 m 
long. B, Small specimen of Paraphclenchus pseudoparietinus 48 hours after 
being captured by adhesion to 2 predaceous branches, a and b; both pre¬ 
daceous branches are still attached to the parent hypha, though their mycelial 
connection has become indiscernible owing to evacuation of intercalary 
h 3 rphal parts. C, Specimen of Panagrolaimus sp. still capable of slight 
movement, but manifestly close to death, owing to hyphal invasion from 6 
adhering predaceous branches, a-f; all the predaceous branches had been 
torn from their attachments to mycelium, and the animal was succumbing 
in a free condition. 



VARIABILITY OF PYTHIUM ULTIMUM 
FROM GUAYULE* 

W. A, Campbeu. and Bailey Sleeth 
(with 2 figures) 

INTRODUCTION 

In the course of investigations on damping-off and root rot of 
guayule (Parthenium argcntatum Gray) in the nurseries near 
Salinas, California, a Pythimn was isolated frequently and con¬ 
sistently from diseased material. These isolates were similar in 
mat characters and growth rate. However, microscopic examina¬ 
tion of the mats when grown on commeal agar revealed that a 
relatively large number of them failed to produce oogonia and 
antheridia upon which the identification of Pythimn largely de¬ 
pends but produced only globose sporangia or sporangia-like bod¬ 
ies. Those that produced oogonia and antheridia were identified 
as Pythinm ultiinmn Trow.^ In the disposition of the non-oospore- 
producing isolates the writers (1) have indicated that they shoSld 
also be considered as P. ultimum on the basis of their association 
with oospore-producing isolates. 

The assignment of these non-oospore-producing isolates to 
Pythimn ultimum raised certain taxonomic questions concerning 
variability within the species, particularly whether or not the 
existence of oospore- and non-oospore-producing forms could re¬ 
sult from factors other than evironmental. Therefore, the pur- 
iX)se of this paper is not only to report on the variability observed 

^ The interest and suggestions of the following individuals during the 
course of this study or in the preparation of the manuscript are gratefully 
acknowledged: H. N. Hansen, W. C. Snyder, John T. Middleton and Gladys 
Baker. 

3 The interpretation of Middleton (8) in respect to Pythium ultimum has 
been followed in this study. However, it is apparent from the variability 
observed in the structure of the antheridium and manner of attachment to 
the oogonium that Van Luijk’s (12) contention that P. ultimum and P. 
Debaryanum belong to a single species in which considerable variation may 
be recognized de.serves further investigation. 
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in spore formation (oospores and sporangia) in a number of P. 
uttimum isolates, growth rate in culture, pathogenicity to emei^ng 
guayule seedlings but also the results of successive hyphal-tip and 
single-spore subculturing of several isolates. 

CLASSIFICATION OF ISOLATES' 

The majority of the isolates used in the present study were ob¬ 
tained over a period of two years by plating diseased guayule tis¬ 
sue on Sleeth's agar medium (10). One hundred and twenty-oii^ 
isolates, which included 51 previously reported by the writers (1), 
were grown simultaneously in Petri dishes on Difco cprnmeal agar 
in diffused light at room temperatures ranging from 20 to 28® C.® 
After 14 days the cultures were examined microscopically and 
classified on the t)asis of relative abundance of oospores and 
sporangia.^ 

The isolates varied greatly in the number of oospores and spo¬ 
rangia produced in culture and in the ratio between the two spore 
forms. Three classes or types of isolates were recognized and for 
convenience were designated as O OS and S (fig. 1 and table 
3). The O type isolates produced mainly oosi)ores and rela¬ 
tively few large glo^se terminal sporangia. However, small 
intercalary chlamydospores were commonly present as were dis¬ 
organized oogonia. The OS type isolates produced oospores and 
a variable number of terminal and intercalary sporangia. The S 
type isolates produced* ouly sporangia in culture. These varied 
from few to many and were characteristically terminal, globose, 
and up to 32 /£ in liameter. 

The OS type isolates were the most numerous comprising 71 ^ 
the 121 isolates examined; the S type was next with 47 isolates; 
and the O type isolates were relatively few with only 3 so classified. < 

” All results unless otherwise specified herein reported on spore production 
are based upon observations made on Difco cornmeal agar, following the 
procedure given above. 

♦Although the structures analogous to sporangia in Pythium ultimum do 
not produce zoospores but germinate with a germ tube, and have been termed 
chlamydospores or conidia, the term sporangia will be used rather than 
chlamydospores or conidia to designate all large globose non-oospore-pro¬ 
ducing structures in order to avoid confusion in type designations with those 
established by Hansen (3) in his studies on the dual phenomenon in im¬ 
perfect fungi. 
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Fig. 1. Types of Pythium uUimum isolates based upon relative numbers of 
oospores and sporanf^ia produced on commeal agar. 

Top —T 3 rpe O isolates in which oospores or disorganized oogonia are 
predominant. Sporangia may occur but these are relatively few in 
proportion to oosiK>res. 

Center —T 3 rpe OS isolates in which both oospores and sporangia arc 
prevalent. The number of oosiiores in pro{K>rtion to sporangia may be 
quite variable in this class. 

Bottom —Type S isolates in which only sporangia develop. 
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The original Pythium isolates were obtained from small bits of 
diseased tissue and the possibility existed that some of them were 
mixtures of two or more types. In order to eliminate the possi¬ 
bility of mixed cultures, single hyphal-tip transfers were made 
from 25 of the 121 Pythium isolates which exhibited the widest 
range of variation in spore formation; three were O type isolates; 
15 OS and 7 S (table 1). 


TABLE 1 

Data on Pythium ultimum Isolates Used in Variability Study 
All isolates were obtained from guayule in the vicinity of Salinas, California. 


Isolate 

Culture type 

Material from which obtained 

Location 

Date isolated 

cm 

0 

Pink root rot lesion 

Nirsery 

91 2/44 

912 

0 

Seedling root rot 

Field seeding 

7/24/44 

945 

o 

Pink root rot lesion 

Nursery 

9/12/44 

B17 

OS 

Seedling root rpt 

Nursery 

6/i2l43 

T521 

OS 

Pink root rot lesion 

Field seeding 

8/12/43 

C104‘ 

OS 

Pink root rot lesion 

Nur8er>' 

9/ 1/44 

515 

OS 

Seedling root rot 

Field seeding 

7/ 6/43 

690 

OS 

Seedling root rot 

Nursery 

5/10/44 

700 

OS 

Seedling root rot 

Nursery 

5/12/44 

736 

OS 

Seedling root rot 

Nursery 

5/16/44 

740 

OS 

Seedling root rot 

Nurser>' 

5/17/44 

800 

OS 

Root rot 

Nursery 

6/ 2/44 

917 

OS 

Seedling root rot 

Field s^ing 

7/24/44 

968 

. OS 

Pink root rot lesion 

Field seeding 

9/21/44 

980 

OS 

Pink root rot lesion 

Field seeding 

9121 lU 

1010 

OS 

5)eedling root rot in 
j moisture experiment 

Greenhouse 

12/23/44 

1041 

OS 

Damped-ofT seedlings 

Greenhouse 

12/26/44 

1046 

OS 

Damped-off seedlings 

Greenhouse 

12/26/44 

B25 

S 

Seedling root rot 

Nursery 

6/ 8/43 

B48a 

s 

Seedling root rot 

Nursery 

6/ 9/43 

50a 

s 

Seedling root rot 

Nursery 

6/ 9/43 

T53 

s 

Seedling root rot 

Field seeding 

8/12/43 

648 

s 

Seedling root rot 

Nursery 

4/28/44 

1042 

s 

Dainpcd-off seedling 

Greenhouse 

12/26/44 

1050 

s 

DampedKiff seedling 

Greenhouse 

12/26/44 


^ Identification verified by John T. Middleton. 

Twenty hyphal-tip sulxultures were made of each of the 25 
isolates and examined for the presence of oospores and sporangia 
after 14 days on conimeal agar. The hyphal-tip sulKultures from 
all of the O and S type isolates were similar to the parent cultures. 
Four of the OS type isolates yielded subcultures of both O and S 
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or OS aiid S types indicating the possibility that th^ had been 
carried in the laboratory as mixed cultures (table 2). 


TABLE 2 

Hyphal-Tip Sub-isolates Obtained from 4 Pythium uUimum Isolates 
Which were Mixed or Unstable as to Type 


Isolate 


Hys>hal-tip cultures 

TypeO 

Type os 

Types 


Type 

Number 

Number 

Number 

C104 

OS 

9 

0 

11 

736 

OS 

1 

0 

19 

800 

OS 

0 

11 

9 

980 

OS 

0 

9 

10 


VARIATION IN SPORE NUMBERS 

In order to deterniine the relative abundance of oospores and 
sporangia and to verify the classification of the 25 selections 
(table 1 ), 26 hyphal-tip sulxrultures which included one or several 
from most of the 25 selections were grown in duplicate on coni- 
meal agar. The plates were inculiated in diffused light, at room 
temperature for 17 days. SpoVe counts were made with the hjjh 
power of the microscope (lOX ocular and 4 mm. objective). 
Forty oliservations were made, 20 on each plate, by two observers 
and the average numlier of oospores and sporangia computed 
(table 3). Only fully developed oospores were counted; im¬ 
mature or disorganized oogonia were disregarded. Small inter¬ 
calary or terminal chlamvdospores were not ccninted and sporangia 
were considered as tlie large tennhial Uidies ranging in size from 
approximately 20 to 32 /i. 

The data (table 3) on relative spore nuniliers show consider¬ 
able variation in the numbers of spores of each kind produced by 
the different isolates. The line of separation lietween the different 
types is likewise not sharp and distinct and there are isolates that 
fall on the borderline between the O and OS ty|Xfs and between OS 
and S tyi)es. This is to lie expected and does not necessarily in¬ 
validate the convenience afforded by classification of the isolates 
of Pythium ultimum into t)rpes. 
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Hartley (5) in dealing with a Pythium species which he desig¬ 
nated as Pythium Deharyanum observed a similar condition in 
respect to variability in spore formation. He reported strains with 
few oospores and many chlamydospores (sporangia), those in 
which a reverse relationship existed and also intimated that certain 
strains produced few if any oospores. 


TABLE 3 

Relative Abundance of Oospores and Sporangia for Different Isolates 
OF Pythium uUimum when Grown on Cornmeal Agar at 
Room Temperature for 17 Days 


Culture 

Type 

Average per field > 

Culture 

Type 

Average per field 

Oospores 

Spo¬ 

rangia 

Oospores 

Spo¬ 

rangia 

945-14 

0 

2.9 

.01 

690-1 

OS 

3.3 

4.2 

912-1 

0 

2.5 

.2 

980-1 

OS 

2.4 

4.2 

Clll-1 

0 

2.8 

.3 


OS 

3.1 

6.3 

736-14 

0 

1.1 

.9 

980-14 

OS 

0.1 


B17-1 

OS 

3.6 

1.1 

648-1 

s 

0 


800-1 

OS 

5.1 

1.2 

B25.1 

s 

0 

2.1 

515-1 

OS 

4.8 

1.5 

C104-9 

s 

0 

2.5 

917-1 

OS 

2.9 

1.6 

1050-1 

s 

0 

2.5 

1010-1 

OS 

5.0 

mJM 

T53.1 

s 

0 

2.6 

740-1 

OS 

msm 

K im 

1042-2 

s 

0 

3.2 

1046-1 

OS 


K iH 

50a-l 

s 

0 


968-1 

OS 


3.0 

B48a-1 

s 

0 

4.2 

T52-1 

OS 


3,6 

980-17 

s 

0 

innm 


> Average per high power field (lOX ocular X 4 mtii. objective) of 40 
observations on 2 plates of each isolate. 


s *ore formation on special media 

Various workers with Pythium have cxiierienced difficulty in 
inducing certain isolates to produce oospores on standard culture 
media. For example, Rands and Dopp (9) found that many but 
not all isolates of P, arrhcnomancs which failed to produce oospores 
on ordinary culture media did so if humic extract was added. 
Johann (6) reported that grated carrot agar was helpful in secur¬ 
ing oospores of several species which did not readily produce them 
on ordinary agar media. Following the suggestions of these and 
other workers the Pythium isolates that failed to produce oospores 
on cornmeal agar w^ere grown on water agar, cornmeal agar plus 
an extract of guayule shrub, cornmeal agar plus soil extract, and 
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agar made from freshly grated carrots. None of these special 
agars stimulated the formation of oospores in the S type cultures. 

Commeal agar appears to bt the most satisfactory culture 
medium for the production of oospores in Pythium ulHmum. 
Ordinarily maximum spore production is achieved at room tem- 
l^erature in 14 days and little or no increase in spore numbers 
could be noted on further aging. Thickness of agar influences 
sporangia production and usually more sporangia are produced 
on thick agar layers than on thin. The presence or absence of 
oospores in P. ultiimnu appears to be a fairly stable quality which 
is not readily affected by the quantity of culture medium. 

GROWTH AT CONSTANT TEMPERATURES 

Pythium ultimum isolates of the three different types appeared 
to have the same growth rate when grown at room tenii)eratures 
ranging from 20° to 28° C. In order to ascertain if this were also 
true at higher and lower temi)eratures, 29 hyphal-tip subcultures 
which included 5 tyj^e O, 13 type C)S and 11 type S were grown 
on commeal agar at constant tem|)eratures of 10, 15, 20, 25, 30, 
35 and 40° C. 

Inoculations were made from 2- to 4* day-old cultures, grovWhg 
on commeal agar, using a uniform circular piece of inoculum 4 
mm. in diameter. The inoculum was placed mycelium side down 
at the edge of the agar in the Petri plate so that the mycelium 
would have approximately 8 cm. of agar for growth before reach¬ 
ing the opposite side of the dish. The i>lates were held at room 
temperature from 4 to 5 hours until discernible growth had started, 
then inverted and incubated for -18 hours at the desired tempera¬ 
ture in incubators which maintained these temperatures within 1 ° 
C. 

The growth rates of all 29 hyphal-tip subcultures were remark¬ 
ably similar regardless of tyi)e and agreed closely with the tem¬ 
perature growth data for Pythium ultimum presented by Middle- 
ton (8). There appeared to l)e no noticeable difference between 
the rate or kind of growth of the S type cultures and those of O 
and OS types. The optimum temperature for mycelial growth of 
P. ultimum as determined bv these isolates falls between 25 and 
30° C. 
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PATHOGENICITY 

Pathogenicity tests were made on emerging guayule seedlings 
with the 26 single hyphal-tip sulKultures listed in table 3. The 
different subcultures were grown on a wheat bran mixture (wheat 
bran 400 grams, dextrose 20 grams, distilled water 600 ml.) which 
had been sterilized by autoclaving for 60 minutes at IS lbs. pres¬ 
sure. After 10 days of growth at room temperature in which time 
the mycelium had permeated the 40 grams of bran mixture in a 
250 ml. Erlenmeyer flask, the contents of 2 flasks of the same 
isolate were uniformly distributed over the surface of pasteurized 
soil in eight 6-inch clay pots. The layer of inoculum was then 
covered with 34 “ich of soil upon which 50 guayule seeds were 
sown and covered with 34 inch of pasteurized sand. The eight 
pots inoculated with a single isolate of P, ultimum were randomized 
in 8 blocks on l>enches in the greenhouse. The pc>ts were v»ratered 
and cared for so as to secure maximum emergence in the checks. 
All of the 26 isolates were tested twice for pathogenicity, the 
second test being made approximately one month after the first. 

Seedling emergence counts were made daily from the day the 
first emergence occurred, to 15 days after sowing. Usually the 
peak of emergence had occurred by the 10th day. The seedling 
emergence in the checks, which included pots with and without 
sterilized bran inoculum, ranged from 90 to 95 jjer cent of the 
germinable seed .sown. The average emergence for any one isolate 
in the fungal ii (Kulated iK>ts never exceeded 2 per cent of the 
germinable seed sown. 

All of the isolates were j>athogenic to guayule germination and 
emergence and of comparalile virulence. Thus there was no in¬ 
dication that virulence of the i.solales tested was associated with the 
presence or absence of oosiK)res. 

VARIATION IN HYPHAL TIP AND S]N(;LE SPORE Sl’BCULTURES OF 
SELECTED ISOLATES 

The occurrence of the O, OS and S types which were isolated 
from diseased guayule seedlings was highly suggestive of the *"dual 
phenomenon” of Hansen (3) which is common in the imperfect 
fungi. In order to determine whether or not the differentiation 
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into oospore, oospore-sporangia, and sporangial types of Pythium 
ultimum isolates could be explained on the basis of the dual phe¬ 
nomenon, extensive hyphal-tip and single-spore subcultures were 
made of selected hyphal-tip isolates. In obtaining single-spore 
cultures it was found that the oospores, except rarely, failed to 
germinate on solid agar medium and that it was necessary to use 
the asexual spores for this purpose. The latter germinated readily 
in dilution plates on Sleeth’s medium or water agar within 3 to 4 
hours at room temperature. Their relatively large size, from 20 to 
32 fi in diameter, made it a simple operation to lift the germinating 
spores from the agar disk under the binocular dissecting micro¬ 
scope. Hyphal-tip subcultures were made 24 hours after inoculat¬ 
ing on Sleeth’s medium. This medium was more suitable for this 
purpose than water or cornmeal agars because the hyphae tended 
to separate better and it was easier to remove the individual hyphal 
tips. A hyphal tip was cut with a sharp flattened needle and re¬ 
moved from its position to an area where no h)rphae had pene¬ 
trated. After checking with the binocular microscope to see that 
only one tip was included in the agar piece, it was transferred to a 
Petri dish or test tube. 

Six isolates were selected for hyphal-tip or single-spore silll- 
culturing. Two, 1041 and 1046, were chosen because they pro¬ 
duced approximately equal numl)ers of oospores and sporangia in 
culture and had been pure as to type when isolated; two, 1042 and 
1050, were chosen l)ecause they produced only sporangia in culture 
and had l)een isolated as pure types; and two. Cl04 and 980, were 
selected because they had been isolated originally as mixed types 
or had separated into types O and S for the former and OS and S 
for the latter on subculturing (table 2). 

Three generatioris of single-spore cultures of 1041 and 1046 
failed to produce a single subculture which differed noticeably from 
the OS type isolates from which they were derived. The number 
of single-spore cultures in the three generations for 1041 was 63, 
44 and 50 respectively, and for 1046, 85, 68 and 24. 

One generation of single-spore subcultures of 1042 and 1050 
failed to produce a single one with oospores. Seventy-eight single¬ 
spore cultures were made from 1042 and 112 from 1050. No 
further single-spore subcultures were made of these isolates as the 
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large number involved in the first generation was considered suf¬ 
ficient to detect any variation toward oosix)re production that 
might exist. 

Isolate C104, obtained in Septeml^r 1944, had lieen carried in 
the laboratory for approximately 6 months at the time hyphal-tip 
subcultures were made. One mass mycelial transfer of the orig¬ 
inal isolate was stored in the refrigerator and another was left at 
room temperature in the laboratory. In preparation for single 
hyphal-tip subculturing mycelial transfers were made from the two 
cultures of Cl04 which were stored under different conditions. 
The transfer from the culture stored in the refrigerator produced 
both oospores and sporangia; the one from the culture kept at 
room temperature produced only sporangia. Since this was the 
first time that a change had been noted in t}pe of spore production, 
3 successive mass mycelial transfers were made of the S type cul¬ 
ture and carefully examined for oospores. None was found. 
The OS tyi)e culture of C'104 segregated into 9 type O and 11 type 
S on hyphal-tip subculturing. Further hyphal-tip subculturing 
of a type O subculture ol)tained by the first hyj)hal-tip series gave 
all type O cultures; a type S subculture likewise gave all S types. 
The S type culture which originated from a mass mycelial transfer 
was also hyphal tipped yielding 3 type O subcultures and 17 type 
S. 

The original OS tyi>e isolate 980 segregated into 9 OS type 
subcultures and 10 S type on hyphal tipping (table 2). The 9 OS 
type subcultures were different from those obtained from anv other 
Pythium ultimum isolate in that they varied considerably in the 
number of oospores produced. Two OS type subcultures, selec¬ 
tions 1 and 14, were saved for further hyphal tipping as was one 
S type, selection 17. Oosjwres were fairly common in selection 1 
(table 3), Imt extremely rare in selection 14, and entirely lacking 
in selection 17. 

Seventeen hyphal-tip transfers of selection 1 segregated into 
3 type OS and 14 type S (fig. 2). Eight OS type and 17 S type 
subcultures were obtained from single-spore transfers. 

Twenty hyphal-tip transfers of selection 14 segregated into 1 
type O (selection 13), 2 OS type (selections 11 and 12) and 17 
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5 type. Twenty-five single-sptjre stilKullures of selection 14 gave 

6 OS type and 19 S type. 

A third' hyphal-tip generation using the tyjje O subculture 
selection 13, as the base, gave 16 or all O type cultures. A third 
hyphal tipping of the type OS subculture selection 11, gave 14 OS 



980 

ORIGINAL 



Fj(;. 2. Culture Types Obtained by 3 Successive Hyphal Tippinjfs of 

Isolate 980. 


type and 3 S tyi>e cultures. These 14 OS type sulKultures ex¬ 
hibited considerable variation in respect to the numl)er of oospores 
produced. In 3 of the subcultures only one or two oospores 
could be found, in 4 a few oospores were present so that one or 
more could l)e found in each low power field, and in 7 many 
oos|x>res were produced and corres|X)ndingly fewer sporangia. 
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The second generation hyphal tipping of the type S subculture 
designated as selection 17 gave 2 OS type and 12 S type isolates 
(fig. 2). Selection 1 from the above generation produced very 
few oospores, in fact, only one could be located on thorough ex¬ 
amination on the plate. Selection 2 of the same generation, also 
an OS type culture, produced a number of oospores. These 2 
selections were hyphal tipped for the third generation. Selection 

1 gave 2 cultures that were OS type and 17 that were S type. Se¬ 
lection 2, which produced more oospores, gave 7 type OS and 13 
type S cultures. A third generation hyphal tipping of selection 3 
in which no oospores were found gave 20 type S subcultures. 

There was some indication that sectoring leading to variation 
in spore formatio i occurred in culture even though no apparent 
change in mycelial growth could be detected. In making hyphal- 
tip transfers from a rapidly growing 24-hour-old culture, 40 to 50 
mm. in diameter, individual hyphal tips were picked off succes¬ 
sively in a clockwi.se manner and serially nuinl^red. In several 
cases 2 to 4 hyphal-tip subcultures were obtained from branched 
hyphae of a single hyphal strand and on two different occasions 

2 or more successive hyphal-tip .subcultures were found to be of a 
different type from the others. For example, the 3 subcultures 
that produced oospores in selection 14 (fig. 2) developed from 
hyphal tips 11, 12 and 13. Likewise the two OS type subcultures 
from selection 17 developed from hyphal tips 1 and 2. 

DISCUSSION 

The investigation of variability of Pythium ultimum was the 
outgrowth of what disposition should be made of isolates which in 
all essentials, except the lack of oospores, were comparable to ordi¬ 
nary i.solates of P, ultimum. In these isolates only the asexual 
spore stage, sporangia (or chlamydospores), was present. Ac¬ 
cording to various keys for the determination of Pythium species, 
isolates which fail to produce oospores are difficult to classify (7, 
8). Similar conditions have been reported by various investi¬ 
gators (5, 9, 11) and have been disposed of by considering such 
lion-conforming isolates to be of the same species as that which 
was most frequently isolated from the suscept and which produced 
oospores. A similar position was taken by the writers in an 
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earlier paper (1). This disposition of the non-oospore-produc- 
ing isolates of Pythium ultimmn was justified by finding that 
hyphal-tip subcultures of the OS tyjie gave rise to the S type by 
means of successive hyphabtip or single-spore transfers. 

The present study has demonstrated that the species Pythium 
ultimum is composed of a number of strains which differ in their 
capacity to produce either oospores or sporangia or both. Further¬ 
more, the evidence presented shows that the relative numbers of 
oospores and sporangia produced by a strain were fairly constant. 
That is, a strain which produced many oospores and few sporangia, 
one that produced few oospores‘and numerous sporangia, or one 
that produced only sporangia, would likely continue to do so for an 
indefinite number of hyphal-tip or single-spore transfers. 

The stability of many Pythium ultimum strains and the difficulty 
of securing divergent lines from h)rphal-tip or sjngle-spore trans¬ 
fers may be explained by the honiothallic nature of the fungus (8, 
13) and the failure of the mycelium to anastomose. No anastomo¬ 
sis of hyphae was observed in any of the P. ultimum cultures ex¬ 
amined. These two conditions tend to fix the characteristic of a 
strain and reduce to a inininium the chances for variation. Even 
though numerous strains of P, ultimum are found in a giren 
locality it is believed to be the result of strain stability rather than 
a tendency to readily give rise to different strains. 

The stability of single-spore or single hyphal-tip i.s()lates in cul¬ 
ture and their seeming reluctance to “l)reak-down” into divergent 
types is assumed to be evidence that the various strains are fairly 
stable in nature. On the other hand it is reasonable to expect 
certain strains to be less stable than others, and a very small 
number to be exceedingly unstable. The behavior of the single 
hyphal-tip and single-spore isolates obtained in culture substan¬ 
tiates this assumption. Although, most of the isolates in succes¬ 
sive single-spore or hyphal-tip transfers were similar to the i)arent 
culture, some few and particularly those from isolate 980, an 
oospore-sporangia type, gave ri.se to the parent type and l)Oth the 
S and O types. 

To account for variation within a fungus s|)ecies many sugges¬ 
tions and possible explanations may be found in the literature. 
Tompkins et al. (11) found that certain isolates of P. ultimum 
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from pumpkin and watermelon failed to produce oospores in cul¬ 
ture. They stated ‘Tt seems probable that the failure of certain 
isolates to develop oospores is the result of failure to form an- 
theridia. Since there is no evidence that a heterothallic condition 
occurs in the species it is suggested the monosexuality exhibited by 
these strains may be genetic in nature.” Hansen (3) stated that 
variability in certain fungi ‘‘is not due to mutations (genetic in¬ 
stability) in pure cultures but rather to the fact that many fungi 
as they exist in nature, although operating as definite entities, are 
composed of two distinct elements or individuals.” He applied the 
term “dual phenomenon” to this condition and indicated that it is 
“due to a condition of heterocaryosis.” Contrary to this view 
Chilton (2) in a report on a number of variants of Colletotrichum 
dcstructivum stated that the “variants were not due to a hetero- 
caryotic condition of the mycelium,” but that “the evidence indi¬ 
cates they are genetic entities differing from the cultures from 
which they arose.” He therefore suggested that they are mutants. 
Hansen (4) in further discussions on variability stated that both 
heterocaryosis (dual phenomenon) and genetic instability (muta- 
*tion) operate in creating variability in fungi. In a homothallic 
fungus, such as P. ultimmn, in w’hich the sexual phase is seemingly 
of minor importance in propagating the fungus, it is suggested that 
variation may develop as the result of mutation (gene mutation 
or somatic segregation) which gives rise to a hetcrocaryotic condi¬ 
tion. Somatic mutation would likely occur as readily in a homo- 
caryotic individual as in a heterocaryotic one and it might well be 
that this sort of mutation occurs more frequently than is suspected. 

SUMMARY 

One hundred and twenty-one isolates of Pythium ultimum Trow 
from diseased guayule (Partheniinn argcntatmn Gray) seedlings 
were classified into 3 types on the basis of relative abundance of 
oospores and six)rangia (chlamydospores) when grown on Difco 
commeal agar. Three of the isolates which produced mainly 
oospores were classified as type O; 71 which produced oospores 
and few or many sporangia were classified as type OS; and 47 
which produced only sporangia were classified as type S. 
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Twenty hyphal-tip subcultures were taken from each of 25 
selected isolates. The subcultures from three O type, 11 OS type 
and 7 S type were similar to the parent cultures; those from 4 
OS type isolates segregated into two that gave type O and type S 
subcultures and 2 that gave type OS and type S indicating that 
these four isolates were mixed cultures or were unstable as to type. 

In an effort to induce isolates of the S type (non-oospore form¬ 
ers) to produce oospores they were grown on ccmimeal agar, water 
agar, cornmeal agar plus an extract of guayule shrub, commeal 
agar plus an extract from well-4ecayed leaf mold, cornmeal agar 
plus soil extract, and agar made from freshly grated carrots. 
None of these media stimulated the formation of oospores in the 
S type isolates. 

Five O type, 13 OS type and 11 S type hyphal-tip subcultures 
of 25 isolates were found to have very similar rates of growth on 
cornmeal agar at each of the following constant temperatures: 10°. 
15°, 20°, 25°, 30°, 35° and 40° C. The growth rate at these 
tenn)eratures was comparable to that reported (8) for Pythium 
uUimim, The optimum temperature for mycelial growth was 
found to be between 25° and 30° C. 

Twenty-six hyphal-tip subcultures which included four O 
13 OS type and 9 S type vere tested for pathogenicity on emerg¬ 
ing guayule seedlings in the greenhouse. All of the different types 
were found to be pathogenic and of comparable virulence in caus¬ 
ing preemergence loss to guayule seedlings. 

In general most hyphal-tip or single-spore subcultures of 
Pythium ultimum isolates were stable as to l}j^. However, one 
isolate; 980, readily gave rise to other ty|)es. Successive hyphal-tip 
transfers of a hyphal-tip sulKrulture of 980 of the OS type gave rise 
to both the O and S types as well as the parent tyi^. Three gen¬ 
erations of single-six)re (sjx)rangiun}) sulKultures from two iso¬ 
lates of the OS type were all OS type similar to the parent. Like¬ 
wise one single-spore generation of two S tyi^e isolates were all 
of the S type. 

Special Guayule Research Project, 

Salinas, California 
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GUIGNARDIA RHODORAE, THE PERFECT 
STAGE OF PHYLLOSTICTA MAXIMA 
ON RHODODENDRON^ 

B. H. Davis 2 
(with 2 figures) 

During the last three years frequent collections of Rhododendron 
leaves from several New Jersey plantings have been examined for 
leaf-spotting fungi. Examinations early in the work revealed the 
common occurrence of two pycnidial forms both of which possess 
characteristics in common with those of the genus Phyllosticta. 
One of these has large, granular, ovoid to globose-elliptical six)res, 
whereas the spores of the other are small and duqibliell-shaped. 
It became apparent very soon that these were often associated in 
the same or in similar lesions. Later a perithecial stage was found 
intermingled with both Phyllosticta forms. The association of 
these forms suggested that they were the pycnidial. si)ermagonial, 
and perithecial stages of the same fungus. PrfK)f of this anJ^the 
identity of these three stages are reported in this pai)er. 

LEAF SYMl»TOMS, HOSTS, AND CULTURAL CHARACTERISTICS 

The lesions in which any one or all of the above-mentioned types 
of fruit bodies occur are usually marginal but may occur anywhere 
on the leaf blade. Marginal lesions range from 3 mm. to 4 cm. in 
length and from 2 mm. to 2 cm. in width. Often the coalescing of 
spots forms a continuous necrotic lesion along most of the margin. 

1 Journal Series paper of the N. J. Agricultural Experiment Station, 
Rutgers University, Department of Plant Pathology. 

2 The writer is indebted to Dr. Anna E. Jenkins, Mycology and Disease 
Survey, U. S. Department of Agriculture, for help in connection with ex¬ 
amination of specimens and checking of literature, and to Dr. C. L. Durham, 
Cornell University, for help in connection with the I^itin names and endings. 
He is also indebted to Dr. John A. Stevenson, Mycology and Disease Survey, 
U. S. Department of Agriculture, and to Dr. F. J. Scaver. of the New York 
Botanical Garden, for their kindness in making si>ecimens available for study. 
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Lesions m the center of the leaf are circular and range from 2 mm 
to 2 cm in diametei The sjwts are reddi*,!! brown in contrast 
to the light brown to tan color of lesions resulting fioni sunburniiig 
or winter injury The margins of the sixits aie only slightly 
darker than the central ixirtions (i k, I, A) 



1 (rutijnardto Khodorac 4, leaf lesions containing ptrithecia 
pycnidia and sptmiagonia -fi natural size cultures derived from asco- 
spores on potato-dextrose agai 2 weeks old natural size 

One or more of the various stages of the fungus have been found 
on Rhododendron tnaiwiiim L , R carobmanum Rehd , R catmv- 
biense Michx , and some of the catawbienAC hybrids Weiss (13) 
records the fungus on R nudtflornm Torr 
Cultures of the fungus have been derived from tissue plantings, 
pycnospores, and ascospores The individual hyphae appear hya- 
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line, but the colonies, when cultured on potato-dextrose agar, are 
slightly yellowish. Tlie fungus is slow-growing. After a i^eriod 
of 2 to 3 weeks colonies which usually contain mature pycnidia are 
2 to 3 cm. in diameter (fig. 1, B). Spermagonia and perithecia 
have not been found in agar cultures. 

PYCNIDIAL STAGE 

The pycnidial stage of the fungus appears as epiphyllous (rarely 
hypophyllous), black, spherical, slightly prominent bodies. Al¬ 
though they may be found sparsely scattered over the entire lesion, 
they are sometimes more numerous near the margins. They range 
in size from 125 to 200 /a in diameter, usually 140 to 150/i. The 
spores, which are produced on slender stalks, are ovoid to globose- 
elliptical (sometimes pyriform), hyaline, granular, and range in 
size from ll.S to 17.5 X 7.5 to 9.5 fi, usually 13.0-14.5 X 8 . 5/1 
(fresh material). ' 

The pycnidial stage has characteristics in common with Phyl- 
losticta maxima described by Ellis and Everhart (3) in 188ft» 
Their description follows; 

Phyllosticta maxima Ellis & Ev.—on leaves of Rhododendron 
maximum, Bedford, Mass., July ’83. Coll. Rev. Thos. Morong, 
Com. A. Commons. 

Spots large, reddish-brown with a darker margin, mostly termi¬ 
nal or lateral, (3-5 cm.). Perithecia scattered, epiphyllous minute 
(% mm.), their sub-acute apices lightly prominent. Sporules 
globose-ellipitical, hyaline, gfanular, 10-12 x6-8^ on rather 
slender pedicels about equal in length to the diameter of the 
sporule. The fruit is much like that of P. sphaeropsoidea Ellis & 
Ev. and the habit that of P. terminalis Ellis & Martin. 

In 1892 Ellis and Everhart (4) reported P. Rhododendri West, 
on Rhododendron catawbiense based on a Newfield, New Jersey, 
collection of April 20, 1891. The Spores are described as nar¬ 
rowly and acutely elliptical and 15-20x6-7/*. Later in 1900 
in their publication, North American Phyllostictas (5), they de¬ 
scribe the spores as narrow-elliptical and 10-20 X 6-7 /*. Num¬ 
ber 2765 of North Aniprican Fungi, collected at Newfield, New 
Jersey, in April 1891 is given as a specimen and the name P. 
maxima recorded as a synonym. 
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In the original description of P. Rhododendri as given by Sac- 
cardo (9), Westendrop describes the s^x^res as cylindrical-ovate 
(no measurements given). The narrow-elliptical sjiores (15-20 
X 6-7 /M.) in Ellis and Everhart’s description of P, Rhododendri 
and specimen No. 2765 of North American Flora (fig. 2, E) 
compare favorably with the original description. However the 
granular globose-elliptical spores, 10-12 X 6-8/*, in the original 
description for P. maxima, which they later record as a synonym, 
do not agree with either their or Westendrop's description of P. 
Rhododendri, 

The writer has been unable to locate ,an Ellis and Everhart 
si>ecimen which bears data corresponding to those given with the 
original description of P. maxima. Dr. W. L. White reports 
that the Herbarium of Cryptogamic Botany at Harvard does not 
contain the type specimen, and the writer does not find a packet 
bearing the exact data in the Herbarium of the New York Bo¬ 
tanical Garden. However there exists in the latter a specimen 
labelled P. maxima which was collected by Thos. Morong and 
sent to Ellis and Everhart by A. Commons. The packet is 
marked “Ex-Herb. A. Commons No. 851'' This specimen was 
collected at Medford, Massachusetts, and bears the date July- 
Aug. 1879, whereas the type material was collected at Bedford, 
Massachusetts, in July 1883. Although this cannot be considered 
the type, it may be considered an authentic specimen determined 
by Ellis. Spores from this collection are granular, globose-ellip¬ 
tical (fig. 2, A) and 10-14x7-8.7/*, which is slightly larger 
than that given by Ellis and Everhart (10-12 X 6-8/*). Only 
a few spores were found. Our New Jersey specimens have larger 
spores, 11.5-17.5 X 7.5-9.5/*, when collected. However, the size 
of spores in dried specimens is slightly smaller. Thus the writer’s 
material agrees well with the Commons collection in the size, 
shape, and granular nature of the spore. 

The Herbarium of the New York Botanical Garden contains 
two other specimens from the Ellis Herbarium both of which are 
labelled P. Rhododendri West. One of these is specifically the 
* same as the writer’s material whereas the other contains elliptical 
spores which are longer and narrower, 15-20 X 6-7/*. The latter 
is specifically the same as specimen No. 2765 of North American 
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Flora (fig. 2, £) labelled P. Rhododendri in the herbaria of the 
New York Botanical Garden, the New Jersey College of Agri¬ 
culture, and the mycological collections of the Division of Mycology 
and Disease Survey. Another Ellis and Everliart specimen de- 



biG 2 A, PhyllosUcta maxima Spores from Ellis and Everhart’s speci¬ 
men B-D, pycnospores, ascospores, and spermatia of Cutqnardta Rhodorac 
from New Jersey collections. E, spores from North American Fungi No 
2765, P Rhododendri Drawn with aid of camera lucida 

posited in the last named herbarium labelled P. Rhododendri is 
specifically the same as No. 2765 of North American Flora. 

Thus two Ellis specimens v%rhich are specifically the same, one 
labelled P. maxima and the other P. Rhododendri, have granular, 
globose-elliptical spores. The characteristics of this fungus agree 
with the original description of P. maxima. This is especially 
true since the original description states that the “fruit is much 



Davis; Guignardia Rhodorae 


45 


like that of P. sphaeropsoidea Ellis & Ev. . . In addition to 
No. 2765 of North American Fungi, two other specimens from 
the Ellis Herbarium labelled P. Rhododendri have narrow-ellipti¬ 
cal, non-granular spores. These agree with Ellis and Everhart’s 
description of this fungus. 

The writer considers P. Rhododendri, as represented by No. 
2765 of North American Fungi (fig. 2, £), and P. maxima (fig. 
2, A) as distinct species and feels that Ellis and Everhart were 
not justified in reducing their name, P. maxima, to a synonym of 
P. Rhododendri West. It is to be noted that Seaver (11) also 
questions this synonomy. 

Although the original spelling of the sj^ecific name of Ellis and 
Everhart’s species is '^maxima,’* Saccardo (10) changed it to 
'"Maximi/* It seems probable that Ellis and Everhart had in 
mind naming their Phyllosticfa for the specific name of its host. 
Rhododendron maximum. If this is true Saccardo is correct in 
that '^Maximi** means a Phyllosticta *'of the giant” with the noun. 
Rhododendron, implied. Such a change is permissible under the 
International Code of Nomenclature. However, it is possible 
that Ellis and Everhart had in mind “a giant Phyllosticta** which 
would thus call for the spelling "^maxima.** Although the former 
interpretation is more likely, the latter is jx)ssible and the writer 
feels, therefore, that it is preferable to retain the original spelling. 

Sl’ERMAGONlAL STAGE 

The spermagonia usually develop later than the pycnidia. How¬ 
ever, mature s|)ennagonia may be found in lesions containing both 
young and old pycnidia as well as perithecia. They are small 
spherical black bodies ranging in size from 60 to 125 ft in diameter. 
The spermatia which are produced on slender stalks are long and 
narrow, 5.0-8.S X 1-1.5/x. Their knob-like swollen ends, which 
l)ecome less prominent after drying, give them the appearance of a 
dumbbell (fig. 2, /)). Under moist conditions they exude from 
the spermagonia and form a small amber-colored drop at the 
ostiolum. All attempts to germinate these six>res have failed. 

Several species of Phyllosticta with small spores have been de¬ 
scribed on Rhododendron. Of these the diaracteristics of PhyU 
losticta Saccardoi Thtim. compare favorably with those of the 
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spermagonia described above. The writer has examined No. 
1786 of De Thuemen’s Mycotheca Universalis labelled P. Sac- 
cardoi at the New York Botanical Garden and the mycological 
collections of the Division of Mycology and Disease Survey and 
has found that the fruit bodies are similar. Unfortunately no 
spermatia were found. Dr. R. P. White reports by letter that 
he and Dr. C. L. Shear found the dumbbell-shaped spores in the 
t 3 rpe material of P. Saccardoi and that they are identical with the 
spermatia in question. Specimens in Dr. White’s collections 
identified after this date and identical with the writer's fungus are 
labelled P. Saccardoi Thiim. The spermagonial stage is consid¬ 
ered to be specifically the same as P. Saccardoi Thiim. 

The name P. Rhododcndri Sacc. (not Westendrop) is given by 
Saccardo (Syll. Fung. 3: page 23) as a synonym of P. Saccardoi, 
Several other small-spored jjhyllostictas have been reported on 
Rhododendron some of which may also be identical with P. Sac¬ 
cardoi, but the writer has not had an opportunity to check au¬ 
thentic material. One of these is P. Rhodorae (Cooke) Taaiii, 
which Cooke (2) suggests in his original description may be the 
spermagonial stage of Sphaerella (Laestadia) Rhodorae Cooke. 
Since the latter is shown by the writer to be connected with P. 
Saccardoi, P. Rhodorae may be a synonym. This fungus has 
been reported from Oregon by Zeller (15). 

PERITHECIVL STAGE 

The association of a perithecial stage in the same lesions with 
the pycnidial and spermagonial stages and the occasional occur¬ 
rence of spermatia and pycnosijores in the same pycnidia strongly 
suggested that all three of these forms were merely stages of the 
same fungus. Pieces of leaves containing perithecia were placed 
in drops of water on the underside of a lid of a petri dish contain¬ 
ing potato dextrose agar. After the ascospores were shot, pieces 
of agar containing several spores were transferred to other petri 
dishes with agar. The spores germinated in a few hours, pro¬ 
ducing germ tubes most of which died after growing 2 or 3 mm. 
directly down into the agar. However a few continued to grow 
and pure cultures were obtained. 
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Plantings of mycelium derived from ascospores were made on 
sterilized strips of Rhododendron leaves in test tubes with moist 
cotton in the bottom. Examinations of these after a period of a 
month showed the presence of perithecia and also the pycnidia 
and spermagonia described previously. Perithecia were not ob¬ 
tained in all cultures made. This may have been due either to the 
lack of production or to the improper timing of the examinations. 
The same type of culturing was repeated using cultures derived 
from pycnospores, with the same results. Furthermore it has 
l^een noted that one of Ellis and Everhart’s sj^ecimens of P. maxima 
also contained immature perithecia with characteristics similar to 
those described al)ove. Thus the pycnidia, spermagonia, and peri¬ 
thecia are merely stages of the same fungus. 

The i^rithecia are epiphyllous, glol)ose to depressed-globose 
and are eml^edded in the leaf tissue with only the ostiolum extend¬ 
ing through the epidermis. Those which develop in moist cham- 
l)ers are j)artially erumpent. The wall of the perithecium, which 
is thicker near the ostiolum, is 11.5-19.5 fi in thickness and is com¬ 
posed of brown, pseudoparenchymatous cells. Perithecia range 
from 125 to 200 /a in diameter. The asci are 80-120 X 12.5-16/a, 
fa.sciculate, 8-six)red, clavate, rounded at their tips and possess 
short stalks. The wall is thickened at the apex. The asci ex¬ 
tend to almost twice their original length at the time the spores 
are shot. No paraphyses have been found. The spores are sub- 
biseriate, granular, one-celled, broadly elliptical (sometimes sub- 
rhomboidal) in sha])e, and mea.sure 15-19 X 7.3-10.2 /a (fk;. 2, 
C). Many of the ascosjMires possess a detectable l)asal and a 
very faint apical pseudo-cell. 

The characteristics of the ascigerous stage are identical with 
those of the genus Guignardia which is considered by Miller and 
Thompson (6) to l)e restricted to forms with uniloculate stromata, 
with no l}eak, fasciculate asci, no jmraphyses and one-celled asco¬ 
spores. Si)ecimens were sent to Miller and Thompson, who found 
the fungus typical of the genus Guignardia. 

The specific characteristics agree closely with Sphaerclla {Lac\ 
stadia) Rhodorae described by Cooke (1) on ^Rhododendron in 
England. His description follows: 
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Sphaerella (Laestadia) Rhodorae Cooke 

Epiphyllous, perithecia gregarious, seated upon large irregular 
ferruginous spots, immersed in the parenchyma, subgloliose, black, 
piercing the cuticle with the punctiform ostiola. Asci clavate, 
without jMiraphyses (.80-.120 X .16). Sporidia elliptical, hyaline, 
continuous (perhaps .015 X .007 mm. but too immature to measure 
with certainty). 

On living leaves of Rhododendron. Kew. 

This can scarcely be the Lacstadia Rhododendri, De-Not. of 
Saccardo’s Sylloge. 

It will be noted that the measurements of the immature spores 
reix)rted in Cooke’s description are the lower limits of those given 
for New Jersey specimens. However the size of immature spores 
from our collection more nearly approaches that given by Cooke. 
The perithecial stage is con.sidered sj)ecifically the same as 
Sphacrella (Lacstadia) Rhodorae Cooke, and the new combination 
is proposed. 

Guignardia Rhodorae (Cooke) comb. nov. 

Syn. Sphaerclla (Lacstadia) Rhodorae Cooke 

Lacstadia Rhodorae (Cooke) Berl. & Vogl. 

Phyllostieta maxima Ellis & Ev. 

Phyllosticta Saccardoi Thum. 

Phyllostieta Rhododendri Sacc. (not West.) 

Our New Jersey specimens of C. Rhodorae are specifically the 
same as the following deposited in tlie Herbarium (A the Division 
of Mycology and Disease Survey of the Bureau of Plant Industry: 

Lacstadia Rhodorae (Cooke) Berl. & Vogl. 

Brooklyn Bot. Garden,,N. Y.; July 25, 1916. 

Col. G. M. Reed; Det. A. E. J. and F. W. V. 

Lacstadia Rhododendri De-Not. 

Arlington Farms, Va.; May 29, 1915. 

Col. J. T. Rogers; Det. G. R. Lyman. 

Lacstadia Rhododendri De-Not. 

(Jermantown Nurseries, Pa.; June 4, 1892. 

Col. Thos. Meeham; com. Dr. Rex. 

Laestadia Rhododendri (De-Not.). Sacc. mentioned above and 
originally descril)ed as Sphaerclla Rhododendri De-Not. has now 
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been placed in the genus Physalospora by Rehm (8). The spores 
are described as 35-48 X 8-12/i. 

The structures of G, Khodorac on Khododendron are similar to 
but in general larger than those of G. Vacctnii Shear described 
on Vaccinium and reixjrted on Kahnia latifolia from New York 
by Welch (14). The spermagonia and pycnidia of G. Rhodorae 
also appear larger than corresponding structures of a similar fun¬ 
gus collected by Dr. R. P. White and the writer on Kcdmia in 
New Jersey. No pycnidia of the Kalmia fungus have been found 
by the writer. .Although this fungus may lie identical with G. 
Rhodorae, the size of its structures apjieais to agree more nearly 
with those of G. Vaccinii. 

It is to be noted that the jiycnidia, spermagonia, and perithecia 
of G. Rhodorae are similar to but larger than those of Guignardia 
Bidwellii (Ellis) Viala & Ravaz. The ascospore of G. Bidwellii 
has a pseudo-cell at one end which is descrilied by Reddick (7) 
as an inflated hyaline vesicle. He agrees with Prilleaux and 
quotes the latter in saying “that they bear at their extremity a little 
mucilaginous material, inflated and transi>arent, which probably 
aids in fixing them to the leaf where they may germinate.” The 
same type of structure is visible on the basal end of most of the 
ascospores of the Rhododendron fungus, but much less prominent 
than in G. Biaivellii, A similar structure is sometimes faintly 
detectable at the apical end. Examinations of immature peri¬ 
thecia which have l)een crushed under a cover glass show that 
young ascos]X)res forced from the ascus have cytoplasmic contents 
of the ascus adhering to them, suggesting that the mucilaginous 
material may l)e derived from adhering cytoplasmic contents. 

In 1924, T. A. Tengwall (12) reported i^enturia Rhododendri 
Tengwall as the perfect stage of Phyllosticta viaxhna. He states 
that isolations from leaves received at the Phytopathological Lab¬ 
oratory at Baam yielded two fungi, Pestcdozsia guepini and 
Phyllosticta rhododcndricola Brun., which produced dark colored 
mycelium on cherry agar. Inoculation experiments carried out 
with the latter gave positive results and a few of the infected leaves^ 
which fell from the inoculated plants were placed on filter paper 
in a petri dish. Later, these were sectioned and the presence of P. 
Thododcndricola was demonstrated. The author states that two 



50 


Mvcologia, Vol. 38 , 1946 


other species were also found on these fallen leaves, P. maxima, 
which was sonietimes found in the same fruit body with P. rhodo* 
dcndricola, and a pyrenomycete which he described as new under 
the ntoie Vent aria RhododendrL On the basis of the above as¬ 
sociation, F. Rhododendri was considered the perfect stage of P. 
fnaxima and P. rhododendricola, Tengwall also considers the 
names P. berolinensis P. Henn. and P. rhododendri-flavi Bub. & 
Kab. as synonyms. 

The perfect stage which Tengwall figures and describes is 
clearly a species of Venturia and distinctly different from that of 
the writer’s. It is assumed that the conidial fungus which he 
determined as P. 'tnaxima and considers the imperfect .stage of 
V. Rhododendri, is specifically different from that which the writer 
found to ]yt identical with Ellis & Everhart’s specimens of P. 
maxifna. 


SUMMARY 

In this study an ascigerous stage, originally descri1)ed as Sphemr 
rella (Laestadia) Rhodorae Oooke, is connected by means of pure 
culture methods with its pycnidial stage P. maxima Ellis & Ev. 
and its spermagonial stage P. Saccardoi Thum. The characteris¬ 
tics of the perithecial stage are considered to be those of the genus 
Guignardia and the name G. Rhodorae (Cooke) comb. nov. is 
proposed. S)monyms are listed. 

P. maxifm is -considered a distinct species and not synonymous 
with P. Rhododendri West, as reported by Ellis and Everhart. 
It is also considered distinct from the fungus determined by Teng¬ 
wall as P. maxima and reported by him as the imperfect stage of 
Venturia Rhododendri Teng. 

New Jersey Agricultural Experiment Station, 

Rutgers University, 

New Brunswick, N. J. 
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ADDITIONS TO THE FUNGI IMPERFECTI 
ON GRASSES IN THE UNITED STATES ^ 


Roderick Sprague^ 

(with 2 figures) 

The fungi listed in this article have all been collected by the 
writer in the western United States except the first three species. 

Septoria digitarivora sp. nov. 

Maculis ellipticis, v. diffusis. brunneis. tarde centro subalbidis; pycnidiis 
conspersis, sparsis, brunneis. ostiolatis, enimpentibus, subglobosis v. sub- 
ellipsoideis, 110-128 parenchymaticis: pycnosporulis clavato-fiHfonnibus, 
apicis acutis, basis subobtusis, 3-7 septatis, 45-95 X 3.6«5.6 M. 

Hab. in foliis vivis Digitariae sanguinalis (L.) Scop., West 
Virginia. ^ 

Spots elliptical, finally diffuse, brow^n or fuscous, later isabelline 
in the centers; pycnidia scattered, few to several to a lesion, seldom 
gr^arious or two or three may be grouped, brown parenchym¬ 
atous, erumpent, subglobose to subellipsoidal, 110-128 ft, ostiole 
small; pycnospores clavate-filiform, apex acuminate, base sub- 
obtuse, 3- to 7- often 5- to 7-septate, contents somewhat coarse, 
hyaline, but with yellow or chloride inclusions, 45-95 X 3.6-5.6/li, 
but mature s|X)res are mostly 70-95 X 3.6-4.5 ft. Mean spore size 
84 X 4/1, ratio of length to width 21 to 1. 

In living leaves of Digitaria sanguinalis (L.) Scop., A. D. Hop¬ 
kins, Mineral Wells, W. Va. (Without date, 1943.) 

The spores of this species (fig. l,a) are much like those of 
Phacoseptoria Urvilleana (Speg.) Sprague (12) except that they 

^ Cooperative investigation between the Divisions of Cereal Crops and 
Diseases, Forage Crops and Diseases, Dry Land Agriculture, Bureau of 
Plant Industry, Soils, and Agricultural Engineering, Agricultural Research 
Administration; Division of Nurseries, Soil Conservation Service, U. S. 
Department of Agriculture, and the North Dakota Agricultural Experiment 
Station. 

2 Pathologist, Division of Cereal Crops and Diseases, Bureau of Plant 
Industry, Soils, and Agricultural Engineering. 
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are somewhat narrower and lack the brown color. They also have 
the general shape of those of Septoria Andropogonis var. Sor- 
ghastri Greene & Sprague (6,14,16) but they are considerably 
coarser than those of this fungus on Sorghastrum. S, digitarivora 
does not appear to be the same as any species previously described. 
The mature spores are sometimes as much as 24 times as long as 
wide and, therefore, are not related to Stagonospora arenaria Sacc. 
(13). It is surprising that this fungus has not been found previ¬ 
ously, but the leaf spots of the eastern United States .grasses have 
not been thoroughly studied. Seymour (8) reports S, graminum 
Desm. on Digitaria, but 5*. graminum (17) is very different from 
our specimen and it is doubted if the citation in Seymour’s text 
refers to a fungus that is at all like the one collected by A. D. Hop¬ 
kins. The type, which l)ears the numl)er B. P. 1. 80,869, now filed 
in the Mycological Collections of the Bureau of Plant Industry at 
Beltsville, Md., was forwarded through the courtesy of J. G. Leach 
and K. W. Kreitlow. 

Septoria Areciiavaletae and S. Tandilensis on Panicum 

A fungus referable to S, Arechatmlctac Wint. was collected on 
Panicum capillarc L, in Virginia by David Fairchild, Aug. 16, 
1889. The scattered pycnidia contain quantities of exceedingly 
long, filiform, obscurely septate, hyaline spores 50-115 X 1.0-1.5 ft. 
The type description by Winter reported spores 60-80 X 1.5-2 
(21). Comparable species are S. laxa Speg.^ (10) with filiform 
spores 50-60 X 1 ft and 5^. tandilensis Speg. (9) with spores 40-60 
X 1-1.5 fi. The first species de.scribed was .V. Areciiavaletae but 
it is suspected that all three sj:)ecies may be the same. The Vir¬ 
ginia material is referred to S. Arechai^aletae, Unfortunately the 
type of this s})ecies is not available and a study of the pycnidial 
characters of the group indicates that 5*. tandilensis may also occur 
in the United States and may warrant recognition as a distinct 
species. S. Areciiavaletae has s|)arse, sul^regarious, totally im¬ 
mersed, gloI)ose pycnidia (100 ft) while A", tandilensis Speg. (9) 
was described as having somewhat more gregarious, black cupulate, 
collapsed pycnidia. Most of the eastern collections seen have the 
t 3 rpical black pycnidia of S. tandilensis but with somewhat too long 
spores as based on Spegazzini’s description. The United States 
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material has spores as much as 80-90/11 long. Material has been 
seen from Virginia (Diehl), Wisconsin (J. J. Davis and Greene) 
and along the coast to Florida on various species of Panicum. 
Most of these stray collections, long undetermined, from the 
Atlantic coastal region are devoid of pycnospores but the pycnidia 
contain prosenchymatous material. No maturing perithecia how¬ 
ever have been found. Any of this material is readily identified 
by the grouped black pycnidia, which are somewhat cupulate- 
collapsed in the winter condition. 

Until the types can be compared it is l)etter to call the common 
fungus with the black pycnidia 5*. tandilmsis and refer Fairchild’s 
specimen to the earlier descril>ed S. Arechavaletae. 

S. sigmoidca Ellis & Ev. (4) from Iowa is not a species of 
Septoria but is near Hendersonia crastophila Sacc. Septoria 
Donacis Pass. var. Panici Ellis & Barth., notnen nudum, has falcate 
spores and is a narrow-spored form of Selenophoma Donacis 
(Pass.) Sprague & A. G. Johnson. Septoria Urvilleana Speg. on 
Panicum Unullcanum Kunth. from the Argentine is elsewhere 
placed in Phaeoseptoria (12). Seymour lists .9. graminum J. J. 
Davis, non Desm. on Panicum depauperatum Muhl. (8). Davis 
(3) in 1942 listed 5*. tandilcnsis on this host, stating that is is per¬ 
haps not distinct from S, graminum. This material is what the 
writer agrees i.^ S. tandilcnsis. 

septoria melicae pass. 

S. Mclicae was found on Melica scabrosa Trin. in field plots at 
Mandan, N. Dak. It produced white elliptical sjxits with brown 
borders on above-ground parts of maturing plants. The pycnidia 
were yellow-brown, subglobose, 80-120/w. diameter and contained 
bacillar spores 22-38 X 2,8-3.8fi (fig. 1, &). Some of the spores 
were mature and 3-septate but most of them were 1-septate partly 
developed summer spores. This fungus is very similar to a num¬ 
ber of other fungi including Septoria Avenae Frank and Stagono- 
spora Arrhenatheri A. L. Sm. & Ramsb. The latter is, we now 
believe, a synonym of S. Avenae as 5*. Melicae also may well provf 
to be. ^ " 

Our specimen appears to be the first collection of this fungus on 
Melica in* North America although Seymour (8) lists 5*. Avenae 
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on Schisachne purpurascens (Torr.) Swallen, which is a species 
of grass that was for many years listed under Melica, 

SEPTORIA SECALIS VAR. STIPAE SPRAGUE 

The type of this variety has 3-septate spores, 37-54 X 2.6-3.1 n 
(15), but much of the summer material in North Dakota has 1- to 
3-septate spores, 22-40 x 2.6-3.7 /n. These are from 8 to 10 times 
as long as broad, and represent a Stagonospora-like phase of the 
fungus. Morphologically they appear to be the same fungus as S. 
Sccalis var. Stipac and are considered only a warm-season phase 
of this variety. Pycnospores from a collection on Stipa Williamsii 
Scribn. from the plots at Mandan, N. Dak. (B. P. I. 80,870) ^ are 
illustrated (fig. 1, f). In this phase it is similar to the S, Avcnae 
complex. Microspores, 5-10 X 0.5-0.7 were found. 

In addition, the writer has found a species of Septoria on Stipa 
comata Trin. & Rupr. at Mandan, N. Dak., which he refers to S, 
Andropogonis f. sporobolicola Sprague. The obclavulate spores 
are 40-73 X 2.4-3.4fi (fig. 1, d). This fungus was very commSlt 
at Mandan in 1944. It produces a dark brown blotch, which is 
confusable with Pseudomonas coroncfaciens var. atropurpureum 
(Reddy & Godkin) Stapp. It probably is more common than 
available collections indicate. Material on 5*. cofnata was obtained 
east of Crane, Mont., June 20, 1945 (B. P. I. 81,121). 

SEPTORIA SPARTINAE (tREL.) SPRAGUE 

Saprophytic material similar to 5*. Spartinav (x:curs on dead 
culms of Bcckmanniu sysigachnc (Steud.) Fern, in North Dakota 
at Buffalo Lake and near Carrington, usually associated with other 
fungi. In the Buffalo Lake material the pycnidia were small. 
60-90/4, black, deep-seated, somewhat longer than broad and con¬ 
tained hyaline (or faintly yellow in mass) 1- to 2-septate spores 
35-44 X 2.9-3.3 /*. The spores are blunt at the base and taper 
to a sharp apex, and they are .stiffly curved. They are slightly less 
cylindrical than those of S, Sparfinae but are otherwise sufficiently 
close to permit assignment to that species. Beckmannia and 
Spartina have similar marshy habitats and both belong to tribe 
Chlorideae of the Gramineae. The only other Septoria found on 
related grasses is Septoria Cynodontis Fuckel, which has filiform 
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spores 50-65 X 1.5-2 ft and may therefore be eliminated from 
consideration. 


SEPTORIA QUINQUESEPTATA SPRAGUE 

This species, recently described (14), is herein illustrated (fig. 
1,^). Another collection on SphenophoUs obtusata from Devil’s 
Lake, N. Dak., has spores close to S. Andropogonis J. J. Davis 
(fig. 1, A) and is assigned to that species. 5*. quinqueseptata is 
related to the S. Andropogonis complex, but the material in the 
type appears to indicate that it has definitely narrower spores. 

STAGONOSPORA FOLIICOLA (bRES.) BUB. 

Syn.: Stagonospora vexata Sacc. var. jolikola Bres. 

St, vexata var. Baldingcrac Sacc. 

We have seen several collections of a Stagonospora on Phalaris 
artmdinacca L. from the United States (Iowa, Ky., Minn., N. Dak., 
Wis.) with si>ores 27-45 X 2.7-4.1 ft. These were referred with 
some hesitation to Stagonospora arenaria Sacc. (13). Recently 
the writer finally obtained mature spores of the Stagonospora on 
Phalaris from abundant material in the plots at Mandan, N. Dak. 
The spores were 38-67 X 4.6-6 ft, stoutly obclavulate, with a 
taiiering, finally blunt base and an acute apex, 3- to 8-septate, 
sometimes, but less often not, constricted at the septa (fig. 2,a). 
This fungus is Stagonospora foliicola (Bres.) Bub. (1), w'hich 
is common in Europe. It produces an elliptical, brown to vina- 
ceous spot, which later becomes diffused as a wine colored blotch 
on the leaves. John A. Stevenson sent material of J. Smarod’s 
Fungi Latvici Exsiccati No. 441, which had spores 47-56 
X 4.5-5.8fi and they were mostly 7-septate. He also sent St. 
vexata var. Baldingerae from Vestergren’s Micromycetes Rariores 
Select! No. 1443 from Mercy-sur-Seine, France, which fungus is 
only a saprophytic phase of St. joliicola. 

St. joliicola is readily obtained in pure culture on potato dextrose 
agar. It forms a slow-growing, white, cottony growth with pink 
color in the substratum. It is much slower growing than St. 
arenaria. It has, to date, remained sterile in pure culture on Melt- 
lotus culms. 
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Abundant material oi St. foliicola from Mandan has been sent to 
the Division of Mycology and Disease Survey, Bureau of Plant 
Industry, Beltsville, Md., for distribution. St. foliicola also occurs 
on Phalaris californica Hook. & Arn. in Marin County, Calif. 
(W. B. Cooke). 

There appear to be some differences in the susceptibility of 
clones and of strains of Phalaris ariindinacea to this fungus in the 
plots at Mandan. The plots are on sandy upland ground. The 
fungus usually does not apjiear in alnindance until August but by 
early September it occurs on almost 100 per cent of the leaves of 
susceptible plants. 

STAGONOSPORA SIMPLKTOR SACC. & BERU 

Saprophytic material was abundatit on Calamovilfa longifolia 
(Hook.) Scribn. in mid-Septemlier, 1943, at Mandan, N. Dak., 
following light frosts (B. I. H0.8S4). The symptoms were 
vague, stramineous or gray areas, and the pycnidia were scattered 
to grouped, black, globose and mostly 110-140 n in diameter. The 
blunt pycnophores lH)re hyaline to faintly yellow\ cylindrical or 
slightly lient, obtuse, 3-sej)tatc s|K)res, which were slightly to 
scarcely constricted at the septa (fk;. \.g). The si)ore contents 
were coarse, sometimes consisting mainly of one huge cell inclu¬ 
sion. The spores were 2H-35 X 8-9 as compared with 32-38 
X 8-9 ju for the type on Phragmites cowmunis in France. 

St. simplicior f. Andropogonis Sacc. was described from North 
Dakota material (Brenckle). H. C. Greene sent material to 
us of a fungus on Sorghastrum nutans (L.) Nash from Madi¬ 
son, Wis., which he determined as this variety (6). It appears 
to be parasitic in elliptical sjxjts on living leaves. St. simplicior 
is likely to prove rather widespread tui coarse grasses in the prairie 
regions, but except for the Wisconsin material has not been shown 
to be associated with living host parts. 

STAGONOSPORA AGROSTIDIS FORMA ANGITSTA f. IIOV. 

Maculis fuscis v. stramineis v. nullis, pycnidiis globosi^ aureis, paren- 
chymaticis, ostiolatis, 120-280 pycnosporulis fusiformibus, subacutis, rectis 
V. curvulis, basis subobtusis v. subtruncatis, non constrictis, 3-septatis, hyR- 
linis, conspicue guttulatis (4-8), 15-27x2.2-32/* (medio 22.3X3/*). 
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Hab. in foHis et vaginis Stipac viridulac, 22 miles n. of Beach, 
N. Dak., July 10,1940 (B, P. 1. 80.976). 

We also have material on Elymus canadensis L. collected at 
Foster, Warren Co., Ohio, by Wm. Bridge Cooke (14,538), which 
has spores virtually identical with the fusoid, cylindrical to rarely 
subfalcate ones of this species. This material, however, is as¬ 
sociated with Phyllachora graminis (Pers.) Fuckel and is distinct 
from the Stipa material. Other collections than the type from 
North Dakota are associated with rust pustules or in some cases 
with summer material of Septoria Secalis var. Stipac. It is dis¬ 
tinguished from the 1 -septate phase of the latter (fig. 1, r) by the 
somewhat curved, fusiform or fusoid spores (fig. 1,/) which are 
nearly all smaller than the smallest of the bacillar spores of 5“. 
Secalis var. Stipae, In old material the spores of the Stagonospora 
take on a yellow tinge. They are, however, far lighter in color 
than their nearest affinity in Hendersonia. H. simplex Schroet. 

There are a number of other fungi described that show similarity 
in some characters with St. Agrostidis f. angnsta but which ^fFer 
in others. St. insular is Speg. on Agrostis magcllanica has cylin¬ 
drical to suixrlavate spores 18-24x3/*, but the pycnidia are 
small, 80-90/*, lenticular and fuliginous, too different to indicate 
relationship. St. Agrostidis Syd. (18) on Agrostis vulgaris is 
closer to St. Agrostidis f. angusta as the pycnidia are 180-250/* 
in diameter, and the 3-septatc fpores are fusoid, curved to sub- 
falcate with acute ends. The spores, 24 X 4 /*, appear somewhat 
wider than our .form and for that reason we are segregating the 
Slipa material to the extent of naming it as a form of Sydow’.s 
species. 

It should l)e mentioned that St. smolandica Eliasson on Agrostis 
vulgaris is very similar to St. insularis. It is associated witli 
sterile stroma of Phyllachora graminis. The six>res are cylindri¬ 
cal, and the species is evidently not at all related to St. Agrostidis 
f. angusta. The latter is also distinct in several ways from Sep- 
toria nodorum Berk. S. nodorum has cylindrical to subfusoid 
spores, typically rounded at lioth ends and usually slightly to dis¬ 
tinctly constricted at the septa. The contents are not coarsely 
guttulate and in addition the pycnidia of S. nodorum are much 
smaller than most of those of the Stagonospora. 
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The Stipa material belongs in Stagonospora because the spores 
are definitely broadened, less than eight times as long as wide. 

MACROPllOMA PULE! TEUON AND STOUT 

A fungus which we call Af. Phlci was found on dying leaves 
of Elytmts triticoides Buckl. in the plots at Mandan, N. Dak. 
(B. P. I. SO,8^3). The fungus is of no economic importance and 
the material is scanty. It occurs in diffuse straw-colored spots. 
The pycnidia are black, depressed-globose, tardily ostiolate 
(12-16/i), arranged in lines along the veins of the leaf, 120-135 
X 120-204 /i, and the pycnospores are elliptical to elongate ovate, 
sHghfly larger at one end, hyaline with pure white, opaque contents, 
28-39 X 8.5-11 fi, mean size 32 X 9.4 ft. 

This fungus resembles M. Phlci in a number of ways (20). The 
pycnidia, their arrangement, the shape if not the size of the spores 
are all very similar in the Illinois and North Dakota material. Our 
collection is distinguished somewhat from the type by its larger 
spores (fig. 2, fr). Those of the type are 18-26 X 6.4-7.7ft and 
since Tehon and Stout report that their fungus is evidently mature, 
the material from Mandan, which also appears to be mature, may 
have spores too large for M, Phlci, The smallest spore in our 
material is somev hat larger than the largest of M. Phlci. The 
writer has seen similar material on Agrostis palustris from New¬ 
port, Oregon, with spores 24-31 X 9.5-11 fi (fig. 2, c). Because 
all material seen is scanty, we prefer to leave our collections in M. 
Phlci but the description of the latter should be modified to con¬ 
form to the range of the spore size indicated. 

M. Zcae Tehon & Daniels has fusifonii, hyaline to greenish 
spores 17-31 X 6.5-8.5 fi borne in extensive spots with the pyc¬ 
nidia (65-120 fi) scattered throughout the spots. M. Zcac (19) 
therefore appears to be very diflPerent from M, Phlci, 

CERCOSPORA BROMI SPRAGUE 

Cercospora Bromi Sprague (11) is notable for the peculiar 
secondary conidia, which are attached and down-deflected from the 
first or second basal cell of the conidia. On tlie basis of NewhalFs 
study (7) of a fungus that causes a disease of celery, our fungus 
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should 1)e placed in the genus Ansatospora Newhall. Therefore 
Ansatospora Bromi (Sprague) comb. nov. is proposed for the 
fungus on Bromus rigid us Roth. 

OPHIOCLADIUM HORDRI CAV. 

On the basis of material from Wisconsin, which Davis (3) 
and later Greene (5) assigned to Ophiocladium Hordei Cav., the 
writer refers comparable material on the same host, Phalaris 
arundinacca L., from Moskee, Wyo., and S|)earfish Ci'eek, S. Dak., 
to this species. This fungus appears to l)e relatively common in 
favored locations along creeks. It produces amphigenous straw- 
colored to buff, later j)ale-brown spots on the leaves which later 
become chalky white with the fruiting material of the fungus. The 
spots when mature are elongate, striate, often 1-2 X 10-30 mm. 
and finally are more or less confluent and covering or killing most 
of the leaf surface. They are emarginate or with diffuse yellow- 
buff surrounding the lesions. The conidiophores are in comport 
fascicles in neat rows between the veins of the leaf, emerging from 
stomata and arising from yellow to mostly hyaline compacted or 
serpentine hyphae. These strikingly distinct conidiophores (fig. 
2, d), which Cavara (2) certainly does not illustrate as being 
serpentine, are 3-4.5 il in diameter, 20-40 fi tall, tortuous, twisted, 
or rem^kably serpentine, particularly at the apex. The conidia 
are produced at the ajiex or on tl*^ sides of conidiophores adjacent 
to the apex. The spores show a slight hilum after breaking away 
from the conidiophores. The s|)ore.s are hyaline, 1-celled with an 
evident wall (as shown by Cavara), which appears faintly rough¬ 
ened, 11-15.5x6-7/*. The spores arc not numerous. Asso¬ 
ciated are smaller hyaline spores. 

This fungus differs from O. pulchclla (Ces.) Sacc. in the un¬ 
usually serpentine conidiophores, the elongate-striate, not oval, 
lesions and in the structure of the spore wall. 

O. Hordei is known as an obscure disease of barley in northern 
Europe. It has not been reported on barley in the United States 
and whether critical comparison with European material on barley 
will disclose anything more than racial differences must await pos¬ 
sible later study. 
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Ophiocladium is generally placed under the Micronemae with 
their “hyphae very short or obsolete, or little different from the 
conidia.” This* is obviously incorrect. Under Macroneniae this 
species keys to Ovularia, The differences between this fungus and 
well recognized species of Ovularia are insufficient to warrant 
recognition of the fungus in Ophiocladium, The writer sees no 
need for the genus Ophiocladium, which he proposes to reduce 
to synonymy under Ovularia. He therefore proposes Ovularia 
Hordei (Cav.) comb. nov. 
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EXPLANATION OF FIGURES 
Fig. 1. (All X 1000.) 

a. Pycnospores of Scptoria diyitarivora Sprague, from type. 

b, Pycnospores of Scptoria Mclicac Pass, on Mclica scahrosa Trin., 
Mandan, N. Dak. 

f, Pycnospores of Scptoria Sccalis var. Stipac Sprague on Stipa Wil~ 
liamsU Scribn., Mandan, N. Dak. This represents the 1- to 3- 
septate summer phase of this sjiecies. 

d. Pycnospores of Scptoria Andropogoms f. sporobolicota Sprague on 
Stipa cotnata Trin. ft Rupr., Mandan, N. Dak. 

c, Pycnospores of Scptoria quinqueseptata Sprague, type. 

/. PycnosiK)res of Stagonospora Agrostidis f. angnsta Sprague, frOTi 
type. 

g, Pycnosiwres of Stagonospora simplicior Sacc. ft Ber. on Calanwxdtja 
longifoHa (Hook.) Scribn., Mandan, N. Dak. (B. P. J. 80jiS4), 

h, Pycnosixjrcs of Scptoria Andropogoms J. J. Davis on Sphenopholis 
obtusata (Michx.) Scribn., Devil's Lake at Ft. Totten (station), N. 
Dak., Aug, 6, 1943. 

Fig. 2. (All X 1000.) 

< 1 . Pycnospores of Stagonospora foliffola (Bres.) Bub4(c from Phalaris 
arundinacea L., Mandan, Dak. (B. P. I. 86,895). 
b. Pycnospores of Macrophoma Phlci Tehon ft Stout from Elytmts 
triticoidcs Buckl., Mandan, N. Dak. 

r. Pycnosi)ores of Macrophoma Phlci from Agrostis palnstris Huds., six 
miles s. of Newport, Oregon, Dec. 18, 1937 (O. S. C. 39, W. B. Cooke 
coll.). 

d. Fascicle of conidiophorcs and detached conidia of Ovttlaria fiordci 
(Cav.) Sprague on Phalaris arundinacea L., Moskee, Wyo. 



ELSINOE ON RANDIA 


Anna E. Jenkins and A. A. Bttancourt 
(with 1 fi(;ure) 

In 1937 in conversation with the senior writer, J. A. Stevenson 
recalled that a disease of similar symptoms to those of sour orange 
scab caused by Elsitioe Fawcetti Bitanc. and Jenkins, which he had 
studied in Puerto Rico, was often present on Randia mitis L., a 
common shrubby plant on the island. Upon request, W. A. Mc- 
Cubbin, then stationed at San Juan, made several collections of 
fruits of R, mitis showing abundant scabbing such as that Mr. 
Stevenson had remembered. On s|)ecimens consisting of branches 
with the fruit still attached it was noted that leaves and stems also 
were infected, but much less conspicuously and abundantly so than 
fruits. Cultures made by the senior writer from fruits sent in 1938 
yielded typical vegetative growth of Elsinoc, and ascomata of this 
genus were discovered on the gathering of 1939, which was studied 
by the junior writer. 

Evidence that “scab of Randia” is widespread and of long stand¬ 
ing in the We.st Indies is afforded by the fact that typical lesions 
are present on various specimens of Randia mitis, as well as on 
other species including R. pannjolia Lam., in the U. S. National 
Herbarium, Washington, U. C., and the herbarium of the New 
York Botanical Garden, N. Y. Two of these specimens, one bear¬ 
ing the date 1877, will be cited in connection with the description 
of the Elsinoc on Randia, which follows: 

Elsinoe puertoricensis Jenkins & Bitanc. sp. no\. Fio. 1. 

Leaf spots generally few, circular to subcircular, measuring up 
to 1 mm. in diam., visible on both leaf surfaces, with the central 
part thin, parchment-like, translucent, often falling away, margin 
of well developed spots forming a salient ring, w'axy in appearance, 
upper surface of spots including the nerves which traverse them 
“light vinaceous cinnamon,” ' •‘vinaceous cinnamon,” or “cinnamon 

^ Names of colors in quotation marks are according to “color standards and 
color nomenclature” by Robert Ridgway (1912). 
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buff,” becoming somewhat paler toward the margin, the surround¬ 
ing leaf tissue water-soaked in appearance becoming “olivaceous 
black” and “fuscous black,” fruit spots circular or nearly so, about 
1 mm. in diam., scattered or confluent forming irregular areas, 
dirty white at the center, sometimes dotted by the dark ascomata 
of the Elsino'e, separated from the surrounding tissue by a fine, 
pale to dark line of demarcation, conspicuously raised and wartlike 
and surroimded by a more or less pronounced fissure or flattened 
with the border, of varying width, merging with that of adjoining 
lesions where spots are grouped; ascomata erumpent, measuring 
50-150/i in diam. by 20 to 50/t in thickness, forming a pulvinate 
relatively homogeneous mass of pseudoparenchyma, often darkened 
in the peripheral region, merging into a hyaline prosenchyma which 
is intermingled with the superficial cells of the cicatricial periderm 
forming the external part of the lesion, without a well defined epi- 
thecium, asci irregularly distributed throughout the pseudoparen¬ 
chyma including the peripheral region, in the specimens examined, 
occasionally protruding above the surface of the ascoma, globose 
with internal wall noticeably thickened in the apical region; faveola 
sometimes distinguishable, 14-20 ft in diam., containing 8 as^ 
spores; ascospores hyaline, 1 to 3 septate, measuring 11-14 
X 4—5 ft. 

Maculae in foliis amphigenae, sparsae, circulares vel subckculares, usque 
1 mm. in diam., centre tenui transiucenti, margine elevate, annuliformi, 
brunneo, ceraceo, interdum zona nigrescenti circumdatae; lesiones in fructibus 
dispersae vel in caespites irregulares aggregatae, subelevatae vel verruci- 
formes, centre glabro albido, ipargine angusto paJ lido usque fusco interdum 
iissuratc; ascomata erumpentia, 50-150 X 2(^50 m, pseudoparenchyma com¬ 
parative homogeneum obscurum cpmponentia, superfkiem versus leniter ob- 
scuriora, epithecio non evoluto; asci in pseudoparenchyma parte periphericali 
inclusa irregulariter distributa, interdum ad superficiem ascomatis pro- 
trudentes, globosi usque obovati vel ellipticales, 14-20 M in diam.; ascosporae 
usque 8, hyalinae, 3-septatac, 11-14 X 4-5 m.® 

^ Latin diagnosis prepared by Miss Edith K. Cash. 

Fig. 1. Elsinoe puertoricensis Jenkins & Bitanc. on Randia mitis from 
Puerto Rico. A, On leaves, fruits and stems of specimens from Arecibo, 
P. R., Mar. 7, 1939, W. A. McCubbin. a, leaf spot intact; b, leaf spot with 
center fallen away. X 1. B-C, Frqits from Vega Baja, Feb. 8, 1938, W. 
A. McCubbin. X 6. D, F, and G, Sections of ascomata from same speci¬ 
men. a, asci with ascospores; b, malformed host tissues. X 500. E, Cul¬ 
ture on potato medium (Thaxter). X 1. Photographs by M. L. F. Foubert 
{A’-C, and E) and by Bitancourt {D, F, and C). 
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Distkibution : Producing a conspicuous scab on fruits of Randia 
mitis L. and other species of this genus of the Rubiaceae, including 
R. parvifolia Lam., leaves and stems also affected. West Indies 
including Martinique, Puerto Rico and Haiti. 

Specimens examined: ' On Randia mitis L. Martinique: 1877, 
Pere Duss 990 (USNH 845947, fragment in USM) ; Puerto Rico: 
Palo Seco, Oct. 19, 1937, W. A. McCubbin (USM 72729; IB 
2965) ; Vega Baja, Feb. 8, 1938, W. A. McCubbin. Type (USM 
72729; IB 2966) ; Arecibo, Mar. 7,1939, W. A. McCubbin (USM 
73056; IB 4391 ); on if. parvifolia Lam., Haiti, Vic. Port de Paix, 
Dec. 22, 1928, E. C. Leonard 1103 (USNH 1450080). 

Plant Industry Station, 

Beltsville, Maryland 
Instituto Biologico, 

SAo Paulo, Brazil 

* Symbols employed in citing specimens are as follows: 

USM Mycological Collections of the Bureau of Plant Industry, Soils and 
Agricultural Engineering, Beltsville, Md. ^ 

JB Seccdo de Fitopatologio do Instituto Biologico de Sio Paulo, S3o 
Paulo, Brazil. 

USNII United States National Herbarium, Smithsonian Institution, Wash¬ 
ington, D. C. 



ISOLATES INTERMEDIATE BETWEEN 
STACHYBOTRYS AND MEMNONIELLA 

Robert K. Zuck 
(with 2 figures) 

INTRODUCTION 

Interest in this country in Mcmnoniclla cchinata (Rivolta) L. 
D. Galloway arose with reports from Australia that this fungus 
was being used for testing variously treated cotton cloth for mil¬ 
dew resistance. Subsequently, several workers have found that 
it is not rare in this country. The writer and his associates have 
frequently observed M. cchinata on mildewed cloth removed from 
soil contacts as well as from above-ground exposures ranging 
from Madison, Wis., to New Orleans, La. That it is a rather 
common soil organism here is suggested by the fact that it occurs 
regularly on fabric test specimens removed from soil burial tests 
using Chester Ixiam from Maryland. Miami Silt Loam from In¬ 
diana, Carlisle Muck from Michigan, and Carrington Loam from 
Nebraska. Thus despite somewhat limited records as to its oc¬ 
currence, it seems probable that this organism is of worldwide 
distribution. 

Stachyhotrys, particularly .S', atra Corda. has long been known 
to occur here under conditions .similar to those described above. 
S. atra has been used to a limited extent during the pa.st several 
years as a test organism for evaluating mildew resistance of fabrics. 

In reviewing the genus Stachyhotrys, Bisby (1) places M. 
cchinata under the tentatively emended .S’, subsimplcx Cooke as 
similar to the latter species, '‘except in having catenulate spores," 
suggesting that a reduction in slime production would allow for the 
retention of spores in chains. The rarity of M. cchinata led him 
to view this species with suspicion. In accepting the species 5*. 
subsimplcx, Bisby bases his conclusions on dried sj^cimens, lost 
cultures, and prepared slides. The distinguishing feature of this 
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species is that the phialophores are “generally simple” in contrast 
to the branched phialophores of S. atra. In tentatively disposing 
of M. cchiuata, Bisby suggests that it may l)e “an unusual or ab¬ 
normal development of Stachyboirys'* 

During the course of isolating and purifying cultures of so-called 
M. echinata, the writer observed four isolates of an intermediate 
nature between Stachybotrys and Memnoniella, as well as four 
isolates which, up to the present, have remained stable in the char¬ 
acters Galloway lists for M, echinata. No Stachybotrys that has 
l)een isolated or received in this laboratory falls into the descrip¬ 
tion of S. subsimple X supplied by Bisby. However, the Stachy- 
botrysAike phase of the intermediate isolates is much like the 
description of S. subsimplex. ^ 

CULTURES AND METHODS 

Four cultures of Memnoniella, Serial Nos. 2, 52, 85, and 86, 
were examined. These had been secured from the NDRC Tropi¬ 
cal Fungus Culture Collection at Harvard, having been sent to ®r. 
Wm. H. Weston through the courtesy of the Mycological Panel 
of the Australian Scientific Liaison Bureau, originally isolated 
from deteriorated material from the Southwest Pacific. Nos. 2, 
52, and 86 were found producing the elliptical to oval, roughened, 
black spores in slimy heads as in Stachybotrys, as well as the 
typical,, spherical, roughened, catenulate black spores of Mem- 
nontella. Culture 85 revealed oni^ typical Memnoniella spores in 
chains. Culture 2 produced only an occasional Stachybotrys type 
of head. 

A culture isolated in this laboratory from cotton duck showing 
typical M. echinata under the microscope, numbered M64, also 
produced in culture both types of spores in slimy heads and long 
chains. The mildewed duck was submitted by the Philadelphia 
Navy Yard. An isolate, designated M92, made by the writer 
from a cotton duck strip from soil contact in compost continues, 
however, to resemble M. echinata as originally described and illus¬ 
trated. 

Two cultures, numbered 1229.2 and 1331.1, isolated eight years 
ago in this laboratory and maintained to the present under the 
designations of Stachybotrys and Stachybotrys papyrogena, re- 
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spectively, when revived this year were found to be typical Af, 
echinaia. The note made at the time of isolation and identification 
indicates that the culture produced black spores in chains. Thus 
it appears that these cultures were mislabeled, rather than that 
they have changed. . 

Single spore isolates of all cultures except 1229.2 and 1331.1 
were made using a micromanipulator and placing the spores on a 
cotton extract agar described later. All cultures which exhibited 
the two spore types gave rise in single spore culture to the same 
intermediate type, uliether from the oval Stachybotrys-likt spore 
or the spherical MemnonicllaAike spore. The two cultures which 
showed only the Memnoniella phase continue to do so in single 
spore cultures. Cultures 1229.2 and 1331.1 are from single-spore 
isolates originally. 

The medium used consisted of an extract of 10 grams of ginned 
cotton fibers in 100 ml. of distilled water. The fibers are allowed 
to become thoroughly wet and then squeezed several times until 
most of the water is removed. This is then made up with C.P. 
chemicals as follows: 2.22 grams MgS 04 . 7 H 20 , 2.09 grams 
K 2 HPO 4 , 2.86 grams KH 2 PO 4 , and 3.00 grams NH 4 NOJ 1 , and 1 
per cent dextrose. Owing to retention of some of the distilled 
water by the cotton fillers after squeezing, the volume is restored 
with distilled water. Two per cent agar was used. The medium 
is then sterilized at 15 lbs. for 15 minutes. Robbins and Ma (3) 
and Robbins and Schmitt (4) have shown cotton fibers to con¬ 
tain at least vitamins B,, biotin, and an unidentified organic 
acid. 

Growth on the medium descrited alnive was abundant. All 
observations and photomicrograplis were made from material 
grown on this medium. Growth w'as at room temperatures and 
in the light and dark of day and night. 

Incidentally, a rapid method for purifying cultures of Mew- 
noniella of Imth bacterial and fungal contaminants used in the 
course of this work may l)e of interest to other w'orkers. Strips 
of gray duck (not bleached duck) inch in width and four inches 
long were placed in test tubes, the tubes plugged, apd sterilized in 
the autoclave at IS lbs. pressure for 15 minutes. These strips 
then were inoculated with pieces of agar containing the contami- 
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nated culture. The inoculated tubes were then placed in tightly 
closed Mason jars with about an inch of water in the bottom. In¬ 
cubation was at room temperature. After a period of three or 
four weeks, the Memnoniella sporulates abundantly, with the 
phialophores on both sides of and at right angles to the substratum, 
thus facilitating the removal of spores with a needle. The mois¬ 
ture content of the cloth is apparaitly too low to permit the de¬ 
velopment of bacteria and many types of contaminating fungi that 
require mono- or disaccharides are automatically eliminated. 

OBSERVATIONS 

The StacliyhotrysAike phase of the intermediate cultures is most 
conspicuous at the advancing edge of a colony. As the colony be¬ 
comes older, the Memnoniella phase predominates and the cultures 
might be considered pure Memnoniella, unless carefully scruti¬ 
nized from several mounts. The colonies are typically Mem- 
noniella in general characters, lieing buff to almost salmon-i^k 
(on the reverse) with sporulation most abundant in the center and 
spreading outward. 

Figure lA shows the typical M, ecliinata lyjie of spores in 
chains. This is from culture M64. Also from culture M64 is 
the condition shown in figure 2, where the same hypha gives rise 
to a StachybofrysAikt head of oval spore.*^ and to a Memnoniella- 
like head of catenulate, rounded spores. Ik>th phases, as well as 
branching of the phialophore.. are shown in figure IB, from culture 
SN86. 

Although no photomicrograph is shown, chains of Memnoniella 
spores arising from a head of phialides have l>een observed sur¬ 
mounted by a cluster of the oval s|Kires of the StachyhotrysAxke 
phase. This is particularly so in culture M64. Apparently the 
same head of phialides can produce l)oth spore types. 

A preliminary experiment, using M64 as a source of inoculum, 
was conducted in which spores were du.sted on a sterile unsized 

Fig. 1. A, Memnoniella phase of culture M64; R. branched phialophore 
bearing Stachybotrys-like spores at right and Memnoniella-Wk^ spores on the 
vertical branch. From culture SNH6. In Patterson*s Mounting medium 
with erythrosin, after fixing of spores in chains with ethanol 95^4 glacial 
acetic acid. (Photomicrographs by M. L. Jaeger) X 1100. 
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gray cotton duck strip in a test tube. This tube was placed in a 
sealed Mason jar with an inch of water and incubated for 6 weeks 
at 86® F. in the dark. The inoculum contained both spore types. 
Although sporulation was abundant, microscopic examination 
failed to reveal the two phases. Only the Memnoniella phase 



Fio 2 Memnoniella phase at right with Staehvhotrys pliase at left on 
the same hypha. from culture M64 Preparation the same as for Fig 1 
(Photomicrograph by M L Jaeger) X 1100 


could be found The tendency to produce hoih phases, then, is 
also governed by environmental conditions. 

Permanent Clearcol mounts of each single-spore isolate culture 
have been made. The cultures are lieing maintained at the present 

DISCUSSION 

The condition, in which two phases occur on the same h)rpha or 
branched phialophore, suggests that Memnoniella and Stachy- 
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hotrys may lie s^regates from the intermediate tyi>e, or that the 
intermediate type is a hybrid resulting from a perfect stage yet to 
be discovered. Whatever the explanation, the demarcation Ix:- 
tween Stachybotrys and Mcmnoniclla is rendered less clear by 
these isolates. The fact that Galloway’s (2) isolate, from which 
the combination of names was made by him, upon being examined 
by Bisby ten years after isolation, continues as pure Memnoniella 
cchinata, would indicate, along with the two eight-year-old isolates 
in this laboratory, that M. cchinata is a valid entity. Likewise, 
the recognition by Q, Smith (5) of 5*. atra, as well as by Bisby, 
would indicate it to be a valid, stable species. However, the scant 
description by Bisby, the loss of cultures, and the inability of the 
present writer to find a culture corresponding to 5*. sjabsimplex — 
unless this designation may be applied to the intermediate phase 
described in this paper—would seem to raise some question as to 
the validity of the species. 

The erection of a specific name for the intermediate phase is 
probably of questionable value. 

Should further study reveal perfect stages, perhaps the inter¬ 
mediate phase could l)e demonstrated experimentally. Until such 
an eventuality, however, it seems sufficient to call attention to this 
phenomenon in order that experimental and taxonomic workers 
may be aware that this condition exists. 

SUMMARY 

1. Isolates of an intermediate nature between Mcmnoniclla von 
Hohnel and Stachybotrys Corda have lieen observed. 

2. StachybotrysAxke slimy heads of elliptical to oval spores and 
MemnonicllaAike heads of chains of spherical spores can occur on 
separate phialophores on the same hypha, or separately on the two 
phialophores of a branched phialophore. 

3. Single-spore isolates of atltures exhibiting this phenomenon 
continue to do so, whether the single spore is of the elliptical 
Stachybotrys type or of the spherical Mcmnoniclla type. 

4. Isolates stable for the characters of Mcmnoniclla cchinata for 
eight years are also reported. 
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5. The font! genera Memnoniella and Stachybotrys are con¬ 
sidered to be valid entities. 

Plant iNnusTRy Station, 

Brltsville, Maryland 

LITERATURE CITED 

1. Bitby, R. G. Stachybotrys, Trans. Brit. Myc. Soc. 26: 133-143. 

1943. 

2. Galloway, L. D, Note on an unusual mould fungus. Trans. Brit. 

Myc. Soc. 18: 163-166. 1933. 

3. Robbini, W. J. ft Ma, R. M. Vitamin deficiencies of Ccratostomclla, 

Bull. Torrey Club 69: 184-203. 1942. 

4. -ft Schmitt, M. B. Effect of cotton on germination oiPhycomyccs 

spores. Bull. Torrey Club 72: 76-85. 1945. 

5. Smith, G. An introduction to industrial mycology. Edward Arnold 

and Company. London, 1938. 



STUDIES IN THE GASTEROMYCETES XII. 
FIVE SPECIES OF TYLOSTOMA WITH 
MEMBRANOUS EXOPERIDIA 

W. H. Long 


(with S figures) 

In a study of several thousand specimens of Tylostoma, includ¬ 
ing numerous species, I was surprised to find that only five species 
among all these plants had typical membranous exoperidia, while 
a study of the literature on this genus does not indicate any addi¬ 
tional species with such exoperidia. The results of my studies are 
embodied in this paper. It is interesting to note that the^five 
species are divided among the three mouth sections as follows: 2 in 
the fibrillose section, 2 in the tubular, and 1 in the indefinite mouth 
group. 

The five species with membranous exoperidia are as follows: 
Tylostoma poculatum White, 7\ Lloydii Bresadola, T, involucra- 
turn Long, and two new species descril)cd in this paj^er. 

Tylostoma poculatum White, Bull. Torr. Club 28: 431. 1901. 

Tylostoma minutitm White, Bull. Torr. Club 28: 430. 1901. 

Sporophorc consisting of sjxirocarp, stij^ and a slightly enlarged 
bavse, originating from 2 to 3 cm. below the surface of the soil. 
Sporocarp subgloliose to slightly depressed-globose, 4-15 mm. 
high by 7-20 mm. wide, usually attached finnly to stem apex, but 
easily breaking off in or near the socket. Exoperidium strongly 
and permanently membranous, drying into a fragile envelope, early 
deciduous in pieces, usually leaving lacerate fragments of the dried 
membrane around the top of the peridial sheath, inner surface 
tilleul buflF (Ridgway). Peridial sheath persistent, a thick liand 
of agglutinated h)rphae and sand, 2-7 mm. broad, often with a 
somewhat cup-shaped up^ier margin comix)scd of the fragments 
of the exoperidium. Endoperiditim perfectly smooth, usual color 
tilleul buflF, but sometimes when freshly emerged vkiaceous buff to 
fawn color, membranous. Mouth fibrillose, often seated in a dis¬ 
tinct depression (fig. 1), usually circular, but often elliptical. 
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mouth opening 1-2 mm. in diameter, surrounded by a definite 
fibrillose mat, 2-4 mm. across, elevated when young, but becom¬ 
ing nearly plane in age, concolorous with the endoperidium, but 
sometimes slightly darker. Collar inconspicuous, close to stem, 
1-2 mm. distant. Stipe 1-3 cm. long by 2-3 mm. thick, even, 
terete, often striate above, white when freshly emerged but turn¬ 
ing light brown (wood brown) on weathering, walls thin and 
fragile, easily breaking especially near or in the socket, often with 
a spongy cushion of hyphae and sand extending for % of the dis¬ 
tance up the stem (fig, 1, bottom row); this cushion is big at 
base but tapers abov6, it easily falls off when dry leaving a white 
friable area on stem. Volva none. Radicating base rare, roots 
short (fig. 1, 2nd row from bottom). Base slightly enlarged. 
Gleha cinnamon rufous. Capillitium hyaline, branched, 4-7 ft thick, 
ends square, lumen shiall, septa rare, some slightly swollen. 
Spores subglobose to oval, often irregular and angular, 4.2-6/x in 
diameter, rarely 7 /x, usual size 5.6 /x, some shortly j)edicelled. 
Epispore ferruginose, smooth to verruculose. 

The color of the endoperidium of the type of T. pocnlatum is a 
tilleul buff and not fawn color as given by White (l.c.). Thisv 
is the usual color for this species. 

Illustrations : White, the Tylostomaccae, Bull. Torr. Club 25: 
pi. 34, figs. 4-6. Lloyd, Myc. Writ. 2: pi. 83, fig. 2, fig. 3 as T. 
tuberculatum and figs. 4 and 5 as T. subfusc urn. 

Habitat: Solitary, gregarious or rarely cae.spitose, in sand or 
sometimes in black soil, in open or in panial shade of mesquite 
brush (Prosopis julifiora), or other disert shrubs. 

Distribution: North America. Arizona. Santa Cruz 
County, 6-8 miles from Nogales on Highway 89, elevation 
3857 feet, W. H. Long and Victor O. Sandberg, February 19, 
1934, 7625 (13 plants), June 4, 1938, 8305 (6 plants). W. //. 
Long and David J. Stouffer, September 11, 1941, 9630 (6 plants), 
9631 (14 plants). Pima County, 8 miles from Tucson on road 
to Sabino Canyon, elevation 2400 feet, W. H. Long and Victor 0. 
Sandberg, September 22, 1934, 8019 (6 plants). Coconino 
County, Kaibab l^dgt, elevation {9800 feet, IV. H. Long, Octo¬ 
ber 22, 1933, 7881 (48 plants). Flagstaff, elevation 6894 feet, 
IV. H. Long, May 6, 1934, 7693 (62 plants). Yavapai County, 
Prescott, elevation 6000 feet, ^V. H. Long, October 15, 1933, 7755 
(10 plants). Victor O. Sandberg and Carl Butler, September 8, 
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1934, 7955 {4 plants). Victor O. Sandberg, January 2, 1934, 
7905 (32 plants). 

New Mexico. Socorro County, Tres Montosos Mis. near 
Magdalena, elevation 6700 feet, E. A. Frasier, October 11, 1934, 
7990 (S plants). Dona Ana County, Jomado Experimental 
Range, elevation 4150 feet, Ivan //. Crotvell, W, H, Long and 
Victor O. Sandberg, May 2, 1937, 8181 (4 plants). W, H, Long, 
November 12, 1938, 8259 (3 plants), 10032 (1 plant). October 2, 
1939, 8404 (4 plants). W, H. Long and David /. Stouffer, Sep¬ 
tember 7, 1941, 9589 (59 plants), September 8, 1941, 9604 (15 
plants), 9611 (19 plants), 9707 (5 plants). Valencia County, 
east of Rio Grande River, 4 miles below Belen bridge, elevation 
4785 feet, W, H. Long, Sqitember 18, 1941, 9682 (8 plants), Sep¬ 
tember 24, 1941, 7919 (7 plants). H. Long and David J. 
Stouffer, December 6, 1941, 9927 (2 plants). Luna County. 10 
miles west of Deming^ along highway 70, elevation 4300 feet, ll\ 

H. Long and Datnd J. Stouffer, September 12, 1941. 9643 (11 
plants), September 13, 1941, 10009 (11 plants). Sandoval 
County, 2 miles south of Bernalillo highway 85, elevation 5100 
feet. //. Long, July 12, 1941, 9439 (11 plants). 4 miles east of 
San Ysidro, near state highway 84. elevation 60(X) feet, July 12, 
1941, 9408 (3 plants). 5 miles west of San Ysidro near state 
highway 84, elevation 6200 feet, July 9, 1941, 9385 (1 plantL 6 
miles from Cuba, near Eureka Ixidge in Jemez Mts., elevation 
8300 feet, W, H, Long, Octolier 13, 1933, 7777 (4 plants). 
Chavez County, in oak shinnery (Quercus harvardii), 34 miles 
east of Roswell on highway 380, elevation 34(X) feet. H, 
Long and David J, Stouffer, April 19, 1942, 10043 (48 plants). 

I. iNcoLN County, 8 miles south of Oscuro, elevation 5000 feet. 
IV, H, Long and Datnd J, Stouffer, April 18, 1942, 10092 (1 
plant). Juniper sand hill area 25 miles west of Corona, elevation 
70(X) feet, David J, Stouffer, December 15, 194|, 9972 (3 plants), 
September, 1941, 9847 (4 plants). W. H, Long and David /. 
Stouffer, Septemlier 17, 1941, 9746 (4 plants). Pinos Mts. Area, 
elevation 7000 feet, Datnd /. Stouffer, Novemlier 27, 1940, 9296 
(2 plants). Jicarilla, elevation 6560 feet, David /. Stouffer, Octo- 
l)er 31, 1941, 9864 (2 plants). In vicinity of Corona, elevation 
6500-7200 feet, David /. Stouffer, April 21, 1940, 7830 (49 
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plants), July 1941, 9530 (5 plants), June 2, 1941, 9426 (2 plants), 
July 23, 1941, 94J4 (3 plants). fV, H. Long and David /. Stouj- 
fer, April 21, 1941, 11042 (9 plants), September 17, 1941, 9/89 
(14 plants), September 15, 1941, 969/ (2 plants), September 6, 
1941, 95/5 (/ plants). Mescalero-Apache Indian Reservation, in 
White Mt. area, elevation 6560 feet, E/mo Traylor, October 15, 
1941, 9934 (8 plants). Torrence County, 8 miles S.W. of 
Vaughn, elevation 5950 feet, David J. Stonffer, June IS, 1941, 
9^75 (6 plants). 

Texas. Denton County, Denton, elevation 620 feet, W. H. 
Long 2062 (3 plants) in Lloyd Myc. Coll. 3069/. 

Nebraska. Brown County, Long Pine, February 3, 1896, 
J. M. Bates 351 (3 plants) in Lloyd Myc. Coll. 33642. Custer 
County, Calloway, /. M. Bates, November 11, 1902, Bates 2689 
(20 plants) in Lloyd Myc. Coll. 33644. J. M. Bates, December 
9, 1902, from Ell. & Ev. Fungi Columb. 1889 (3 plants) in New 
York Botanical Herbarium. Oconto, /. M. Bates, September 30, 
1902 (12 plants) in Lloyd Myc. Coll. 30830 as T. subfitseum. * 

Washington. Yakima County, Sunnyside, /. S. Cotton, 
comm. C. V. Piper, June 1900, Fungi 6f Washington, /39 (4 
plants), in Lloyd Myc. Coll. 30834 as T. tuberculahtm. 

Australia. F. M. Reader, comm. D. McAlpine, iti Lloyd 
Myc. Coll. 3082/ (9 plants). 4 of these plants are shown in Myc. 
Writ. 2: plate 83, fig. 4 as T. subfusettm. 

South Australia. Adelaide County, Adelaide. /. Burton 
Cleland (/51) in Lloyd Myc. Coll. 30869 (5 plants). 

New Zealand. Wellington County, Wellington. G. //. 
Cunningham (67), September 1919, in Lloyd Myc. Coll. 50/10 
(40 plants). 

“Lone Pine,” Nebra.ska, given by Miss White as type locality 
for T. poculatum is incorrect, it should be spelled “l-ong Pine.” 

Fifty American collections of Tylostoma poculatum containing 
544 plants were studied, each collection identical in every detail 
as to external characters. All of the collections had membranous 
exoperidia and were typical in size, shape and color for T. 
poculatum. 

These collections ranged from Texas on the south to the state of 
Washington on the north, and from 620 feet elevation to 9800 feet. 
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from semidesert areas in Arizona and New Mexico, to less arid 
conditions in Texas, northern Arizona and New Mexico and in 
the state of Washington. Some were from areas where snow 
does not occur, others were found where the winters were severe 
with a snow fall of 3-4 feet. The soil was usually sandy, but 3 
collections came from old stock corrals with rich soil and 2 from 
a loamy, rich, black soil. This great range in habitat is shown in 
detail under ''Distribution” for each collection. 

Forty-four of these collections were examined with a compound 
microscope to detenmne the glebal characters, especially the size, 
shape and markings of the spores for each collection. Especial 
effort was made to determine whether each had smooth or rough 
spores. 

The microscopic examination gave the following results: 12 of 
the collections showed verruculose spores, 12 gave a mixture of 
verruculose and smooth spores on the same slide, while 22 of the 
collections gave only smooth spores, yet all of these collections 
were undoubtedly the same species in spite of the spore variation 
as to markings. 1 to 3 sporocarps in each collection were ex¬ 
amined under the microscope since this was considered sufficient 
to get the characteristics of the spores. In the collection from the 
9800 feet elevation, 3 separate sporocarps were examined, 2 gave 
verruculose spores while 1 gave lK)th verruculose and smooth 
spores. 

In view of the above data the spore markings of T. poculatnm 
should be listed as smooth to verruculose and not just smooth. 
I cannot see any valid reason why a species should not have minor 
variations in spore markings as well as in their shape, size, etc. 
Also we have minor variations in macroscopic characters such as 
size and color within narrow limits of sporocarp and stem, but the 
membranous exoperidia is a fixed character for a given species 
and not subject to variation. 

I have examined the type material of both Tylostoma pocitlaium 
and T, minutum and find that they are unquestionably the same 
species. In the type of T. minutum, I found only a few verrucu¬ 
lose spores, most of the spores being smooth. ^ 

Figure 1 shows 25 specimens (natural size) of T. poculatum 
taken from 20 different collections. The bottom row shows 5 
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plants with spongy cushion bases, each plant from a different col¬ 
lection, ranging from the hot arid sand dunes of New Mexico to 
the cold regions of higher altitudes. The 2 plants with ^^black*’ 
stems came from 98(X) and 8300 feet elevation respectively, while 
the other 3 plants in this bottom row were from lower elevations. 
One plant has the cushion scraped off to show the white stem in¬ 
side the cushion. The 2nd row of plants from the bottom shows 
4 plants with radicating roots. The upper 2 rows show the vari¬ 
ous sizes of plants, and characters of stems and heads. Several 
of the plants show the slight depression in which the peristome is 
often situated. 

The utter futility of attempting to differentiate between species 
by their spore characters alone without taking into consideration 
their external characters is well illustrated by Cunningham (1942) 
in his discussion of Tylostoma obesmn where he lists as synonyms 
the following species: T. poculatum, T, gracilc, T. kansense and 
r. LloydiL Even a layman can see from a casual comparison of 
figures 1, 2, and 3 that the 3 plants are as diverse in all their- 
macroscopic characters as 3 species of Tylostoma could possibly 
be. They do not have even a superficial resemblance to each other 
and yet according to Cunningham they are the same. T, pocula- 
turn and T, Lloydii have membranous exoperidia, but the Ameri¬ 
can version of T, obesiim does not. T, kansense does ngt have a 
membranous exoperidium and has an entirely different mouth 
from any of the 3 others. Its mouth 'is indefinite and lacerate, it 
is also a white plant having both stem and endoperidium white. 
Now as to T. gracile, I have before me a box from the New York 
Botanical Garden marked '*Type of Tylostoma gracile White!* 
It contains a small specimen of Chlamydopus meyenianus and 
nothing else so apparently *^T, gracile** was based on this speci¬ 
men. This does not seem possible and yet this is the only au¬ 
thentic material of '*T. gracile** known to exist. Furthermore the 
original T. obesum as published by Cooke & Ellis (1878) in 
Grevillea has a tubular mouth judging from the original descrip¬ 
tion and figures, and it is so listed by Saccardo (1888) in Sylloge 
Fungorum, being placed under the Eutylostoma or tubular section. 
The American plant supposed to be the co-type is quite a different 
plant having a fibrillose mouth and differing in external charac- 



Long: Studies in Gasteromycetes XII 


83 


ters from the plant described by Cooke & Ellis. Miss White 
(l.c.) was worried by these discrepancies, but passed them off by 
suggesting that the Cooke & Ellis plants were probably immature, 
though how this could change a tubular mouth to a fibrillose one 
is hard to understand. The statement that the American plant 
which Ellis retained when he sent the others to England is the 
same species does not make it true. It is not uncommon to find 
more than 1 species of Tylostoma mixed in a given collection. The 
determining factor in assigning the American plant to T. obesum 
was the similarity qf the spore characters and such similarity can¬ 
not be depended upon for identification purposes, as is well shown 
in T, poculatum, T, Lloydii and T, obesum (American version). 
What our American plant described and figured by White and 
Lloyd is I do not know, possibly an undescribed species. 

I find that spore markings are very unsatisfactory criteria for 
differentiating many species, especially those from arid regions, 
since most of them have very similar spores and yet the external 
characters are so different that they could not l)e the same species. 
That you can determine a species of Tylostoma from the spore 
markings alone is a myth, as far as my specimens are concerned, 

I usually make 3 separate mounts from each sporocarp. 1 in 
water, 1 in chloral hydrate and 1 in 1)enzoazurine. The water 
mount gives the tiue colors of spores and capillitium and usually 
the markings of the epispore. My findings are then checked in 
chloral hydrate and benzoazurine mounts. An oil immersion ob¬ 
jective is used for all spore measurements and panchromatic films 
with the camera stopi^ed down to 64 U. S. are used for making 
the photographs. 

Tylostoma Lloydii Bresadola in Petri, Ann. Myc. 2 : 423. 1904. 

Fig. 2. 

Sporophorc consisting of sporocarp, stipe and bulbous base, 
originating 1 ^^3 cm. below the surface of the leaf debris but still 
in the debris. Sporocarp suglobose, 5-8 mm. high by 7-12 mm. 
wide, firmly attached to the stem apex. Exoperidium perma¬ 
nently membranous, early deciduous in pieces or flakes. Peridial 
sheath persistent, membranous, a thin laciniate narrow, irregular 
band around base of sporocarp, margined with white, walnut 
brown, 3-5 mm. broad. Endoperidium papyraceous, perfectly 
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smooth, walnut brown to pecan brown. Mouth fibrillose, often 
seated in a decided circular depression, an irregular circular ori¬ 
fice, 1-2 mm. in diameter, peristome white, 3-4 mm. across, plane 
in material at hand. Collar definite, irregularly laciniate, project¬ 
ing around stem, about 1 mm. long and 1-1% mm. distant from 
stem. Stipe slender, terete, tapering toward apex, more or less 
curved, 4-8 cm. tall by 2-3 mm. thick at apex and 4-5 mm. at 
base, with appressed brown scales (Roods brown), more or less 
deciduous, leaving the stem mikado brown; surrounded at the 
base with a voKoid structure consisting of the lacerate membran¬ 
ous fragments of the upper part of the cortex, dark brown (Roods 
brown), often reflexed, 2-3 mm. high. Bulb a mass of white 
mycelium interwoven in the leaf debris, 10-15 mm. across. Gleba 
cinnamon color. Capillitium hyaline, thick walled, irregular, 
3-7 /A thick, septa rare, slightly swollen. Spores 3.5-4 fi diameter. 
Epispore smooth. 

Habitat : gregarious or caespitose under shade of trees in thick 
leaf debris. 

Distribution: Ohio near Cincinnati, Prof, W. H, Aiken, in 
Lloyd Myc. Coll. 4498 (7 plants) ; also in herbarium of Bresadola.*^ 

Illustrations : Bresadola in Petri. Ann. Myc. 2: pi, 6, fig, 4, 
and 1 text figure; Lloyd Myc. Writ. 2: pi, 82, figs, 5-^. 

Bresadola (1904) states the mouth is oblong, X 2 mm., 
slightly protruding. Lloyd (1906) says the mouth is at first 
raised, shield-shaped, fibrillose. In the 7 specimens at •hand the 
mouths must be old as they ate not oldong, but irregularly orbicu¬ 
lar and plane, having traces of the shfeld-shaped fibrillose mouths 
mentioned by Lloyd. The sub-cinereous appearance mentioned 
by Bresadola is found on several of the sporocarps especially just 
above the peridial sheath, but on only a portion of these heads 
while the general color is brown. This is the only species of 
Tylostoma known to me that has a white fibrillose peristome. 

Tylostoma involucratum Long, Mycologia 36: 33(V-332. 1944. 

This species was recently described by me (1944), hence it is 
not necessary to repeat the data given then; however, additional 
facts on distribution have since lieen obtained and these are given 
here. 

Distribution: California. San Bernardino County, San 
Bernardino, elevation 1080 feet, S, B, Parish, Lloyd Myc. Coll. 
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53170 (3 plants) and Lloyd 52541 (1 plant). Colorado. El 
Paso County, Colorado Springs, elevation 5900 feet, F. K. Vrcc- 
land, Lloyd Myc. Coll. 53156 (3 plants). Arizona. Pima 
County, near Tucson, elevation 2400 feet, David Griffith (2239), 
January 1901, Lloyd Myc. Coll. 34491 (2 plants) ; Papago Indian 
Reservation, Santa Rosa Ranch, Children's Shrine, elevation 2300 
feet, July 10, 1942, Paul C. Lightle, 10265 (3 plants) in Long 
Herb. New Mexico. San Juan County, Chaco Canyon, ele¬ 
vation 6233 feet, F. K. Vreeland, in Lloyd Myc. Coll. 53165 (1 
plant). 

This extends the range of this species to 4 states, Arizona, Cali¬ 
fornia, Colorado and New Mexico. 

Tylostoma xerophilum sp. nov. Fig. 5. 

Sporocarpo globoso usque depresso-glohoso, 4-5 mm. alto, 6-8 mm. lato. 
Exoperidio membranaceo, brunneo, toto secedente. Endopcridio toto levi, 
l)apyraceo, albo. Ore regulari integro, prominenti, mammoso, minuto. 
Stipite tenui, 15-25 mm. alto, 2-3 mm. crasso, brunneo. Sports subglobosis, 
4-5 m. Episporifl granuloso, fulvo. 

Sporophore consisting of sjxirocarp and stipe. Sporocarp sub- 
globose to depressed-globose, 4—5 mm. high by 6-8 mm. wide, 
firmly attached to stem apex. Exoperidimn strongly and per¬ 
manently membranous, outer surface walnut brown covered with 
a sandy layer, inner surface white, drying to a thin, ver> fragile 
membrane deciduous in flakes, leaving lacerate shreds of dried 
membrane around top of the peridial sheath. Peridial sheath a 
thin memt)ranous band under the head, 3-4 mm. wide, with an 
irregular border, semi-deciduous. Endoperidium white, perfectly 
smooth, papyraceous. Mouth tubular, small, circular, prominent. 
Collar inconspicuous, close to stem. Stipe very slender, weak, 
easily breaking es|iecially near base, straight, uniform; 1H~2'!4 end¬ 
long by 2-3 mm. thick, often striate on part above ground, smooth 
below, pecan brown. Volina none. Radicating base none. Glcha 
cinnamon color. Capillitium hyaline, same diameter as spores, 
septa slightly swollen. Spores subglobose, 4-5 fi in diameter. 
Epispore sayal brown, minutely verruculose. 

Habitat: Solitary or in small groups in partial shade, in 
mesquite-catclaw flats (Prosopis-Acacia). 

Distribution: Arizona, Santa Cruz County^ 7 miles from 
Nogales on state highway 89, elevation 3857 feet, W, H. Long and 
Victor O, Sandberg, November 13, 1936, 8847 (7 plants). W . H. 
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Fig. 1. Tylostoma^poculatum X 1. 
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Long and David J. Stauffer, September 11, 1941, 9688 Type (7 
plants). 
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Fig. 2. Tylostoma Uoydii; 3. T. ofrrjfiwi—American version; 4, T, par- 
tnssimum; 5, T. xcrophilum all X 1. 

Tylostoma parvissimum Long & Ahmad sp. nov. Fig. 4. 

Sporophora parvissima. Sporocarpo ovato usque subgloboso 5-8 mm. alto 
5-10 nun. lato. Exopcridium membranaceo, albo, secedente. Endope ridio 
toto Icvi, membranaceo, albo. Ore indefinito. piano usque p8rum promincnti. 
Stipite tenui, 2-10 mm. alto 1-2 mm. crasso, brunneo. Sporis globosis usque 
sut^lobosis, 42-5.4 M. Episporio parum echinulato, hyalino usque parum 
colorato. 
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Sporophore consisting of sporocarp, stipe and radicating base. 
Sporocarp ovate to subglobose, 5-8 mm. high^ by 5-10 mm. in 
diameter, firmly attached to stem apex. Exoperidium strongly 
and permanently membranous, outer surface covered with an 
adnate layer of dry clay, white under clay, slowly deciduous in 
flakes, leaving lacerate shreds of the dried membrane on spore sac. 
Peridial sheath a band of agglutinated h 3 rphae and clay, persistent, 
2-3 mm. broad. Endoperidium white, smooth, tough, mem¬ 
branous. Mouth indefinite, slightly raised, becoming a small ir¬ 
regular ellipsoid to orbicular orifice, about 1 mm. wide, naked with 
no signs of fibrils. Collar 1-2 mm. long, conspicuous, closely 
clasping the stipe, covered with dried clay. Stipe slender, 2-10 
mm. tall by 1-2 mm. thick (exclusive of root), uniform, light 
brown (wood brown under the layer of clay), smooth to faintly 
longitudinally striate. Volva none; bulb small, firm. Radicating 
base with one stout root, 4—10 mm. long. Gleba clay color to raw 
sienna. Capillitium hyaline, much branched, side branches much 
smaller, 2-6 mm. thick, lumen none, flexuous, ends of threads 
squhre, septa rare, not swollen. Spores globose to broadly oval, 
1-guttulate in water mount, 4.2 to 5.4 /i, usual size 4.5 /a, Episporc 
hyaline to slightly fulvous, about 1 /u thick, appearing granular in 
water mount, but distinctly and moderately echinulate in chloral 
hydrate mount, also in benzoazurin mount. 

Habitat : in clayey soil, aimmoii on such areas; in semi-d^rt 
regions. 

Distribution: India, Panjab Plains, Rohtak District, Rohtak. 
Fungi of the Panjab Plains {338). S. Ahffwd, June 15, 1941 
(10 plants), Long Herbarium 10621 Type. Herbarium Sultan 
Ahmad; Fungi of India (338a). S. Ahnad, July 1941 (6 plants) 
in Long Herbarium 11026. This pretty little si)ecies is charac¬ 
terized by the permanently membranous exoperidium, the in¬ 
definite naked mouth, the echinulate spores, its miniature stature 
and by its clay habitat. 


GENERAL REMARKS 

It is almost im|X)ssible to determine the earlier species of Tylo- 
stofna from their original descriptions and one must, therefore, 
examine the type or authentic material to know what the species 
really is. Most of the earlier descriptions are very meager and 
omit most of the fundamental characters necessary for determina¬ 
tion. 
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Line drawings also are practically worthless for identification 
purposes, since they usually do not show the real characters of the 
species. Likewise many of the earlier photographs are so poor 
that they do not show the principal characters of the species, al¬ 
though there are some outstanding examples of good photographs 
of Tylostonm, notably those published by Lloyd. 

The habitat is often a very important character of a given species. 
It may grow in leaf debris in deep shade as do Tylostoma Lloydii, 
T, simidans, and T, pygmaeum, where the debris is held as a ball 
on the base of the stem; or the species may grow in sand in open 
unshaded areas as is the case with most species, or rarely a species 
may grow in a hard-pan clay soil as for example T. kansense, T, 
meristostoma, and T. pannssimimu 

I h^ve no apologies to offer for using Color Standards (Ridg- 
way, 1912), since I find that the real color is of much im|X)rtance. 
The readers can then check the chart to see just what color is 
meant, while if J[ say “reddish brown/’ “bay brown” etc., no one 
can identify such colors, as each person has his own ideas as to 
wliat such colors are; you cannot have stability by using such 
terms. The colors of the stipe and the endoperidium for any given 
species are very constant and are of much help in the identification 
of the species. 

Below I am giving the spelling used by Persotni for the 9 new 
species I have described in this and previous papers. I do not 
believe in peri)etuating an error even if it uas made by Persoon. 
However, as some authors do and insist on following and thus 
continuing his error, 1 here list my species as Persoon, this will 
save future name jugglers some needless trouble: Tulostoma crc- 
iaccum, Tulostoma lysoccphalum, Tulostoma opacum, Tulostoma 
involucratum, Tulostoma exccntricum, Tulostoma mcristostoma, 
Tulostoma macroccphalum, Tulostoma parznssimum and Tulo¬ 
stoma xerophilum, 
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FACTORS AFFECTING THE PRODUCTION 
OF RESISTANT SPORANGIA OF 
ALLOMYCES ARBUSCULA 


Richard C. Jones ^ 

(with 1 figure) 

In the life cycle of AUomyccs the resistant sporangium has been 
the object of increasingly great Interest, because it is in this struc¬ 
ture, the asexual plant, that the crucial meiotic division occurs. 
Sorgel (8), Kneip (7), and Barrett (1) have made detailed studies 
of the morphology of the resistant sporangium in connection with 
their studies on the life cycle. Emerson (2) carried out extensive 
studies upon the variations in size of the resistant sporangia on the 
thirty-one strains of AUomyccs with which he worked. Hatch (4) 
contributed to our understanding of this critical structure by work¬ 
ing out the details of the zoospcjrogenesis which occurs within its 
relatively heavy walls. Hatch and Jones (6) have provided some 
evidence on the maturation period which appears to be necessary 
before the resistant sixirangiiun can produce viable zoospores. All 
of the workers on this fungus have shown a keen interest in the 
nature of the products of the resistant sixirangium, and many of 
then* have rejxirted ui>on occasional departures from the usual 
sexual condition of these products. In spite ot all of these studies, 
there is still a great deal which we must learn about the resistant 
sjKirangium before we can thoroughly and confidently interpret 
it. Our knowledge is esiiecially incomplete with respect to the 
physiology and cytology of the resistant sporangium. 

One of the problems with which workers on AUomyccs have 
had to contend has been the uncertainty of development of viable 
resistant s^xirangia in agar cultures through the summer months. 
In the summer of 1939, Hatch (5) and his students were delayed 
in their studies by an almost total lack of resistant s^wrangia in 

^ This study was carried out at the State College of Washinjfton. Pullman, 
Washington. 
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agar cultures grown at the Dartmouth College laboratories in 
Hanover, New Hampshire. In 1942, and again in 1943, the same 
difficulty was encountered at the State College of Washington in 
Pullman, Washington. Because all of these failures in develop^ 
ment were encountered during the late spring and summer months, 
and because no such difficulty has ever been reported for the winter 
months, it appeared that the failure of the resistant sporangia to 
develop might be traced to some seasonal factor which was present 
during the summer months. An analysis of seasonal conditions 
at Hanover and Pullman suggested that an explanation was most 
likely to be found in the photoperiod, because the seasonal variation 
of this factor appeared greater than the seasonal variation of any 
other factor effective within the laboratories. Accordingly, ex¬ 
periments were set up for the purpose of gaining any useful in¬ 
formation on the effect of the photoperiod upon production of 
resistant sporangia in agar cultures of Allomyccs, This problem 
was thought to be worthwhile for a second reason: that apparently 
no work has been done dealing with the influence of the [ihoto- 
period on growth and reproduction with the Phyconiycetes. 

Experiment I. The first experiment was set up on Jtatiary 
28, 1944, Four series, each consisting of ten asexual cultures in 
maltose-peptone agar plates, were prepared. Series I was grown 
in total darkness throughout the day and night, except for a few 
seconds daily when it was examined and its growth recorded. 
Series II was provided with sixteen hours of complete darkness 
and^eight hours of daylight each day. Series III was treated with 
eight hours of darkness and sixteen hours of light—daylight sup¬ 
plemented with artificial light. Series IV received continuous 
light-daylight during the daytime and artificial lighting at night. 
Series I, II, and IV were set up in the same laboratory, but series 
III was grown in an adjoining laboratory. Series III was cul¬ 
tured apart from the other series in order to take advantage of a 
controlled sixteen-hour light day in the second lalK)ratory. The 
door between the two lalioratories was kept open at all times. A 
thermograph provided a record of the temperature, and ther¬ 
mometers, placed beside each series, were checked periodically 
against the thermograph readings. The growth for all four series 
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was recorded, and at the end of the experiment all of the cultures 
were examined for the presence of resistant sporangia. 

In series III no increase in the diameter of the colonies could be 
detected from the seventh to the eleventh day. The terminal s^- 



ments of these hyphae had been seriously injured or killed, with a 
resulting plasmolysis. The new growth which had branched out 
behind these tips, however, appeared to have developed at a nor¬ 
mal rate. Since series III had been placed in a different room 
from the other series, it was believed at the time that the factor 
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responsible for the interruption was probably to be found only 
in that room—possibly an excessively high light intensity, be¬ 
cause the room was equipped with overhead windows, or possibly 
the fact that during the middle of sunny days series III experi¬ 
enced a slightly higher temperature than the other series. 

Large numbers of resistant s|K}rangia were produced through¬ 
out series I, II, and IV. In series III, however, although resistant 
sporangia developed in nearly comj)arable numbers up until the 
interruption in growth, only an occasional resistant sporangium 
could be found on mycelium which developed after the interrup¬ 
tion. Moreover, although the resistant sporangia in series 1, II, 
and IV were uniformly amber-yellow, the resistant sporangia 
throughout series III appeared to be of a paler color than those 
in any of the other series. Just what significance can be attributed 
to these observations it is difficult to say. Although photoperiod 
may have been a factor it is entirely possible that the differences 
in light intensity and/or temperature may also have exerted some 
influence. 

Experiment II. In order to clarify the results of exi^eriment I 
and to further explore the interruption of growth which oJPurred 
in series III, the exiieriment was repeated under more carefully 
controlled conditions. The second experiment began on March 
17, 1944. 

In this second experiment all four series were set up on the 
same table, situated in the same rc>om where series III of the 
first experiment had been grown. In order to keep the tempera¬ 
tures more uniforhi for all cultures and to guard against too 
intense illumination (a possible cause for the temix)rary inter¬ 
ruption of growth in series III of the first ex])eriment), the plates 
were shielded from the direct rays of the sun by means of a screen 
placed between them and the windows. All four series were ex¬ 
amined daily and their growth was recorded as before. 

The most important difference in the growth of the plants was 
the almost total lack of resistant sporangia in exjieriment II. In 
only one of the forty plates (a plate ex])osed to twenty-four hours 
of light) and then only in a small sector, were any resistant spo¬ 
rangia found. 
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The failure of resistant sporangia to form in the second experi¬ 
ment is apparently not to be attributed to light intensity, because 
even though the intensity of daylight did differ somewhat during 
the two periods, it is to be noted that resistant sporangia failed to 
develop in those plates which were grown in total darkness quite 
as completely as they did in cultures which were exposed to dif¬ 
ferent periods of ligiit. The differences in the results of the two 
experiments cannot be attributed to humidity, for the relative 
humidity must have been very closely comparable in both exi)eri- 
nients; the same kind and quantity of medium were used in both 
experiments, and the cultures were carried in the same type of cul¬ 
ture dishes. The one factor which did vary, however, was tem¬ 
perature. 

It appeared, then, that the differences in temperature offered a 
possible explanation for the faster grow'th and the lack of re¬ 
sistant sporangia in the second ex|>eriment. An examination of 
the thermograph charts revealed that the first experiment was 
run under generally lower temperatures than the second. The 
temi)eratures during the entire run ranged, in the first ex])eri- 
ment, from a minimum of 60° F. to a maximum of 93° F. In the 
.second experiment, the temperatures reached a minimum of 64° F. 
and a maximum of 103° F. Since the temperature curves varied 
from day to day during each experiment, and because these rela¬ 
tively small variations ap])eared to have had little, if any, appre¬ 
ciable effect on the growth and development of the fungus (the 
culti res were very uniform in their day-to-day growth), a study 
of the temperature curves for each day, individually, w'ould serve 
no useful puqio.se. In order to determine the difference in tem¬ 
perature for an average day in each exi^eriment, the mean hourly 
temperatures for the w'hole period w'ere computed. The results 
api)ear in table 1. 

Since minimum and maximum tem|)eratures for each day did 
not always fall u\xm the same hour or, indeed, exactly upon any 
hour, the average daily minimum and maximum tenq^ratures are 
here presented sei)arately at the lK)ttom of table 1. In experiment 
I, the average daily minimum w’as 67.5° F.; the average daily 
maximum was 80.3° F. In exi)eriment II, the average daily mini¬ 
mum was 69.6° F.; the average daily maximum was 86. i ^ F. 
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If a temperature curve is now plotted for each experiment, based 
on the average hourly readings, and the two curves are drawn on 
the same graph, there results the condition illustrated in figure 1. 
It can be noted there that not only are the average hourly tem¬ 
peratures of the second experiment consistently higher than the 

TABLE 1 

Average Hourly Temperature 
(in Degrees Fahrenheit) 


Hour 

Experiment I 

Experiment 11 

1:00 A.M. 

69.2 

72.3 

2:00 

69.3 

72.4 

3:00 

68.3 

72.4 

4:00 

68.8 

72.2 

5:00 

68.6 

72.2 

6:00 

68.6 

72.4 

7:00 

68.4 

73.5 

8:00 

69.5 

76.2 

9:00 

73.4 

81.5 

10:00 

78.1 

84.3 

11:00 

75.4 

84.6 

12:00 

76.0 

86.4 

1:00 p.M. 

74.3 

85.1 

2:00 

73.7 

86.0 

3:00 

73.5 

84.4 

4:00 

73.1 

81.7 

5:00 

72.1 

80.2 

^ 6:00 

71.0 

78.2 

7:00 

70.5 

76.4 

8:00 

70.1 

74.5 

9:00 

69.1 

74.1 

10:00 

70.0 

73.8 

11:00 

69.5 

72.6 

12:00 

69.5 

73.0 

Average daily minimum 

67,5 

69.6 

Average daily maximum 

80.3 

86.4 


corresponding values in the first experiment, but the duration of 
the midday elevation is considerably longer, the proportion of 
relatively high temperatures being greater as a result of this con¬ 
dition. This, of course, reflects the fact that the sun’s heat warmed 
the room for a longer period in late March than it did in late Jan¬ 
uary and early February. It should be clearly evident that the 
total amount of heat to which the cultures of the second experi¬ 
ment were subjected was much greater than the amount experi¬ 
enced by the cultures in the first experiment. In summarization, 
therefore, it may be said that experiment II differed in its tem¬ 
perature relationships from experiment I in that the temperature 
attained a higher minimum and a higher maximum, that the warm 
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part of the day was relatively longer, and that the aggregate heat 
experienced by the cultures was much greater. 

It cannot be said that because the minimum and maximum 
temperatures of any one day in the first experiment were above 
those of any single day in the second experiment, the minimum and 
maximum values are not critical. Such a conclusion would be 
unwarranted because although conditions might inhibit the forma¬ 
tion of resistant sporangia on any single day, these structures might 
develop in the same area under more favorable conditions during 
the next two or three days. This is possible because resistant 
sporangia may continue to form for at least four days after the 
laying down of new vegetative growth. This fact is substantiated 
by tht observation that in growing cultures, produced under nor¬ 
mal conditions, resistant s]X)rangia are known to be progressively 
more numerous as one proceeds from the outer perimeter of a 
colony inward through the four-day-old growth. 

It appears, then, that in the culturing of Allomyces arbusculus 
higher temjieratures, at least those within the range of these ex¬ 
periments, are not as conducive to the development of resistant 
sporangia as are the lower temperatures. What still remains to 
l)e established, however, is whether the failure of the cultures in 
the second experiment to develop resistant sporangia was due to 
the higher minimum temperature in that exi>eriment, the higher 
maximum temperature, the longer period of relative high tempera¬ 
ture, or the shorter duration of relatively low temperature. The 
fluctiiation in the daily temperature was ruled out as a possible 
explanation of this problem because Hatch {^3) observed in his 
w’ork on zonation, that resistant sporangia developed regularly, 
even when the daily fluctuation in temperature did not exceed 
0.5° C. 

Experiment III. When the results of the two experiments 
were known, a third experiment was set up in order to learn 
whether the minimum and/or maximum temperatures which had 
occurred in the first two experiments were important factors in 
the development, or failure of development, of resistant sjxirangia. 

Maltose-peptone agar cultures were prepared as before and 
placed in a constant temperature apjiaratus. One such apparatus 
was maintained at 71® F. The reason for selecting thi5 tempera- 
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ture was to det^rmiiie whether resistant sporangia would form at 
a constant (and therefore average minimum) temperature of 71 ® F. 
If resistant sporangia could be produced at an average minimum 
temperature of 71 ® R, then their failure to develop in experiment 
II (where the average minimum temperature was 69.6® F.) could 
not be attributed to an excessively high minimum temperature. 

A second constant temperature apparatus was maintained at a 
temperature of 79® F. This temperature was selected in order to 
determine whether resistant sporangia would form at this relatively 
high constant (and therefore average maximum) temperature. If 
resistant sporangia should fail to develop at the average maximum 
temperature of 79® F., after having developed in experiment I 
(where the average maximum temperature was 80.3® F.), then 
failure to develop here could not be attributed to an excessively 
high maximum temperature. 

Four sets of asexual cultures were set up as follows: Series I 
was grown at 71° F. throughout the experiment. Series II was 
subjected to 71® F. for sixteen hours of each day but was main¬ 
tained at 79° F. for the other eight hours. Series III was exjwsed 
to 79° F. for sixteen hours of each day and to 71® F. for the re¬ 
maining eight hours. Series IV was carried in the 79® tem¬ 
perature throughout the experiment. All cultures were grown at 
the same time, on the same batch of medium, and in total darkness. 

The most significant results were those which concerned the 
production of resistant sporangia. On the same day in which 
experiment III was discontinued, all of the cultures were examined 
for the presence of resistant sporangia. Ever> plate was found to 
contain considerable numbers of these structures. However, 
series I (grown at 71® F.) seemed to have produced a compara¬ 
tively heavy yield of these thick-walled Inxlies. This was espe¬ 
cially noticeable when series I was compared with series IV which 
exhibited a relatively si)arse distribution. In order to obtain 
comparative figures on the relative numbers of resistant sporangia 
in each series, counts were taken from representative plates. 

The method used in making counts of resistant sporangia fol¬ 
lows. From series I and IV, four plates each were chosen; from 
series II and III, two plates each were chosen. All plates were 
selected on the f)asis of their general healthy appearance. Each 
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plate was then placed on the stage of a microscoi)e under a 10 mm. 
objective and the resistant sporangia within a single field were 
counted. Counts of this sort were made for ten different fields 
in each plate, and the average number of resistant sporangia per 
field was computed for each culture. At least two fields were se¬ 
lected from each quarter-segment of any given jdate, in order to 
obtain figures which would l>e, a nearly as possible, representative 
of the plate as a whole. Care was also taken to select all fields 
from within the line marking four-day-old mycelium so that the 
resistant sporangia would have approximately attained their maxi¬ 
mum number in each area studied. Aside from these two pre¬ 
cautions all fields were chosen at random. The figures repre¬ 
senting all counts appear in table 2. 

TABLE 2 


Senes 

. Number ot resistant sporangia 

Plate 

average 

Average 

for 

senes 

1 

Plate 1 

63 

81 

59 74 77 

69 

75 

72 75 79 

72.4 


24 hrs. at 71 

Plate 2 

80 

78 

66 71 75 

78 

70 

69 72 78 

73.6 



Plate 3 

70 

74 

79 64 63 

72 

78 

72 63 68 

70.3 

72.27 


Plate 4 

78 

69 

72 76 68 

75 

72 

66 75 77 

72.8 


11 

16 hrh. at 71 

Plate 1 

53 

71 

49 65 67 

58 

55 

63 65 52 

59.8 


8 hrh. at 79 

Plate 2 

56 

63 

51 53 54 

59 

64 

62 60 59 

58.1 

58.9 

III 










8 hrb, at 71 

Plate 1 

39 

42 

40 48 43 

45 

40 

45 47 45 

43.4 


16 hri. at 79 

Plate 2 

36 

45 

48 42 49 

49 

51 

43 38 40 

44.1 

43.75 

IV 

Plate 1 

39 

40 

36 40 51 

32 

36 

40 41 38 

39.3 


24 hrs. at 79 

Plate 2 

34 

42 

38 36 38 

35 

40 

39 42 41 

38.5 



i*iate 3 

41 

39 

32 37 36 

36 

34 

42 41 36 

37.4 

38.25 


Plate 4 

36 

42 

38 33 41 

39 

37 

38 35 39 

37.8 



Effect of high and temperatures. An' analysis of table 2 
shows that more resistant sporangia were formed in series I (71° 
F.) than in series IV (79° F.), confirming our previous observa¬ 
tions that lower temj)eratures are more favorable for the develojv 
ment of resistant sporangia. 

Effect of minimum temperature. It should be noted that series 
I formed more resistant sporangia than did series II. and that 
series II produced more resistant spt>rangia than series III. This 
fact is significant l>ecause all three of these series had the same 
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minimum temperature (71® F.). It can therefore be stated with 
reasonable confidence that the differences in the number of re¬ 
sistant sporangia could not have resulted from differences in the 
absolute minimum temperatures. Moreover, since 71® F. is above 
the average minimum temperature which prevailed in experiment 
II, it appears likely that the failure of resistant sporangia to form 
in that experiment had not been due to an excessively high mini¬ 
mum temperature. 

Effect of fnaximum temperature. A comparison of the figures 
obtained for series II, III, and IV reveals that series II produced 
more resistant sporangia than did series III, and that series III 
produced more resistant six)rangia than series IV. When it is 
considered that all three of these series possessed the same maxi¬ 
mum temperature (79® F.), it may be concluded that this gradual 
decline in the production of resistant sporangia could not have l)een 
caused by an excessively high maximum temperature. Since some 
resistant sporangia formed in series IV, it still cannot be definitely 
concluded that the failure of resistant sporangia to form in ex¬ 
periment II could not have been due in part to an excessively high 
maximum temperature. However, these experiments riftlke it 
appear highly improbable that maximum temperature was effective 
to any great degree. 

Periodicity of high and low temperature. A further ex¬ 
amination of the figures for series I, II, and III shows a jxisitive 
relationship between the increase in duration ol the cool jiart of 
the'day and the increase in number of resistant sporangia produced. 
Likewise, a comparison of the figures for series II, III, and IV 
reveals a gradual decrease in the number of resistant sporangia as 
the warm part of the day was lengthened. We may conclude that 
where these temperatures are concerned, a relatively long duration 
of low temperature tends to favor the production of resistant spo¬ 
rangia ; or, conversely, that a relatively long duration of high tem¬ 
perature tends to limit the production of resistant sporangia. 

Effect of aggregate temperature.* A computation of the 
aggregate temperatures, to which each series in experiment III was 
subjected, shows that there is an inverse relationship between tem- 

2 Degree hours: number of hours times temperature in degrees F. 
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perature and production of resistant sporangia. Arranged in tabu¬ 
lar form these figures are presented in table 3. It may be con¬ 
cluded, then, that aggregate temperature is an important factor in 
determining the number of resistant sporangia produced in mal¬ 
tose-peptone agar cultures. 


TABLE 3 




Temperature in 

Average number 


Series 

degree* hours per 

of resistant 


day (24 hours) 

sporangia 

.1 

‘ 7UF.—24 hrs. 

1704 

72.27 

II 

7UF.—Ibhrs. 

79® F.— 8 hrs. 

1768 

58.90 

III 

7UF.— 8 hrs. 

1832 

43.75 


79“ F.—16 hrs. 



IV 

79“ F.^24 hrs. 

1896 

38.25 


It now seems possible to conclude that temperature is an im¬ 
portant controlling factor in the production of resistant sporangia 
in cultures of Allontyces arbuscitlus grown on maltose-peptone 
agar, and that, within certain limits, the total amount of tempera¬ 
ture to which cultures are subjected is of more significance than 
minimum temperatures, maximum temperatures, or degrees of 
fluctuation. 

The results of the foregoing ex|)eriments suggest high aggregate 
temperature as a principal factor responsible for the frequent 
faili res of resistant siK)rangia to form during the summer months. 

Department of Botany, 

University of New Hampshire, 

DrKHAM, New Hampshire 
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TWO NEW CHYTRID PARASITES OF 
CHYTRIOMYCES 

John S. Karltng 
(with 1 fk.urk) 

During the course of a study of an isolate of Chytriomyces 
hyalinus Karling (5) the sporangia of this chitinophyllic fungus 
l)ecame heavily infected with two other chytrids. The first of 
these; parasites to be reported here relates to the eucarpic, rhizi- 
diaceous genus Rhisophydiuiip. It occurred first in great abun¬ 
dance on a pure culture of C. hyalinus which was growing on puri¬ 
fied shrimp chitin, but later a few of its thalli were found on C. 
aureus also. In view of the latter discovery, inoculation tests were 
made at once to determine whether or not this fungus will infect 
other chitinophyllic chytrids. Heavily infected sporangia of C. 
hyalinus were repeatedly introduced into cultures of Asterophlyctis 
sarcoptoides, Siphonaria variabilis, Obclidium mucronatum, Chy¬ 
triomyces appcndiculatus, Rhisophlyctis petcrsenii, Polychytrium 
aggregatum, and Rhisidium sp., but none of these chytrids be¬ 
came infected. Likewise, cultures of Achlya ftagellata, Sapro- 
Icgnia ferax, Aphanomyces sp., and various species of Pythium 
wcr * inoculated in the same manner, but no infection occurred. 
These results suggest that the parasite may be limited in host range 
to two species of Chytriomyces. It is significant to note that it 
has not infected C. appcndiculatus, another chitinophyllic species 
of Chytriomyces from Virginia and Connecticut. 

So far only six, or possibly seven, Rhisophydium parasites of 
other fungi have been reported: R. carpophilum on various aquatic 
Oomycetes (Zopf, 12, and others), R. (Mastigochytrinm) Sac- 
cardiac on the ascocarps of Saccardia Durantae (Lagerheim, 6), /?. 
Pythii on Pythium complens (de Wildeman, 10), R. fungicolum 
on the hyphae of Gloeosporium (Zimmerman, 11), R. pollinis on 
conidia of Sclerospora graminicola (Miiller, 8) and oospores of 
Albugo bliti (Melhus, 7), R. parasitcms on Rhisophydium gonio- 
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Fig. 1-8. Rhisophydium Chytriomycii. Fig. 9-19. Rosella Chytrio- 
mycii. I, 2, free swimming and amoeboid zoospores; 3, emergence of zoo¬ 
spore, parasite’s si>orangium larger than that of host; 4, sporangium of C, 
hyalinus infected with eleven sporangia in various stages of development and 
two mature resting spores; 5-8, stages in germination of the resting spores; 
9, free swimming resting spores; 10, zoospores immediately after coming to 
rest;>11, parasitized sporangium with three exit papillae, large central 
vacuole, and enlarged primary nucleus of host; 12, emergence of zoospores 
simultaneously from three exit papillae; 13, early stage of resting spore 
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sporum (Scherffel, 9), and R, chytriophagum on Phlyctochytrium 
Aureliae (Ajello, 1). Of the six, only R, carpophilum and R. 
chytriophagum are well khown. Furthermore, it is not certain 
that the species reported by Muller and Melhus relates to R. 
poUinis. The sizes of the zoospores, sporangia, and resting spores 
are unknown for R. Pythii; resting six)res are unknown for R. 
Saccardiac and R. fungicolum, and rhizoids are unknown in R. 
parasitans. Therefore, it is impossible to make extensive com¬ 
parisons on morpholc^ical grounds between these species and the 
one on Chytriomyces. Except for R. chytriophagum, the zoospores 
of the Chytriomyces parasite are considerably smaller than those 
of the other species for which the spores have been observed. Al¬ 
though the parasites of Chytriomyces and R. chytriophagum have 
similar zoospores and resting j-pores, they differ markedly in the 
character of the rhizoids, and for this reason they are regarded as 
different species. Also, the fact that tlie parasite of Chytriomyces 
did not infect Adilya, Saprolegnia, Aphanomyccs, and Pythium 
indicates that it has a different host range from those of /?. carpo¬ 
philum and R. Pythii. On these as well as on morphological 
grounds, we feel warranted in regarding it as a distinct species for 
which the name R. Chytriomycii is proposed. 

The life cycle and developmental stages of R. Chytriomycii are 
slio^vm in figures 1 to 8, and inasmuch as they do not differ 
markedly from those of other Rhhophydium species, it is un¬ 
necessary to descril>e them in detail. At least, no striking dif¬ 
ferences have l>een observed which warrant s|)ecial attention. It 
may l>e noted, however, that the zoospores often germinate at 
considerable distances from the host cell with the result that the 
sporangia are often stalked (fig. 3). Also, no evidence of sex¬ 
uality has l)een seen in relation to resting spore development. 

Rhizophydium Chytriomycii sp. nov. 

Fungus parasiticus. Thallo numerosiis. Sporangii h 3 ralinis, laevibus, 
sessilis aut caulis, sphericis, 8-30 m, cum 1-3 papillis exeuntibus. Zoosporae 

development, host nucleus in central vacuole; 14, later stage of development, 
host nucleus disintegrating; 15, mature echinulate resting spore whkh al¬ 
most fills the host sporangium; 16, small smooth-walled resting spore; 17-lQ 
resting spores freed by disintegration of host sporangium, showing variations 
in degree of echinulation. 
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hyalinis, sphaericis, 2-2.8 /a. Sporis perdurantibus laevibus, sphericis, 7-18 
pariete fuscis; germinantes ut prosporangia, parte interior! emergente ut 
zoosporangio membranum tenui ad superficiem sporae. 

Thalli usually numerous, up to 20 on one host sporangium. 
Sporangia hyaline, smooth, sessile or stalked, spherical, 8-30 fi, 
with one to three exit papillae. Rhizoidal system finely branched, 
main axis up to 3 /a in diameter. Zoospores hyaline, spherical, 
2-2.8 /i, with a minute, .5-.8 /i, hyaline refractive globule. Resting 
spores dark brown, spherical, 7-18 /a, with one or more large re¬ 
fractive globules; functioning as a prosporangium in germination. 

Parasitic on Chytriomyces hyalinus and C. aureus, Candlewood 
Lake, Conn. 

The second parasite found in Chytriomyces occurred intra- 
matrically and relates to the genus Rosella of the family Olpidi- 
aceae. It appears to be an obligate parasite which is limited in 
host range to C. hyalinus. All attempts to infect C. aureus, C. 
appendiculatus, Obelidium mucronatum, Asterophlyctis sarcop^ 
toides, Siphonaria variabilis, Rhisidiomyces hirsutus, Rhisophy^ 
dium Chytriomycii, Rhisophlyctis petersenii, Nowakowskiella cle- 
gans, and Rhisidium sp., with it have failed. Likewise, Aphano- 
myces sp., Achlya flagellata, Saprolcgnia jerax, Pythium andtUrum, 
P. irregulare, P. splendens, P, ultimum, P. debaryanum, P, vexans, 
P. aphanidermatum, P. oligandrum, P. helicoides, P. graminicolum, 
P. aristosporum, P, acanthicum, P, tardierescens, and several un¬ 
identified species of Pythium have not become infected. Although 
these inoculation attempts do not include all of the hosts of the 
fourteen reported monosporangiate species of Rosella (see Karling, 
2, 3, 4), they nevertheless delimit this species from R. Rhiso- 
phlyctii, R, Cladochytrii, R, irregularis, and possibly R, laevis, R, 
Endochytrii, R. cuculus, and R, Rhicophydii as far as hosts are 
concerned. 

Insofar as they are now known, most described monosporan¬ 
giate species of Rosella are very similar in type of development, 
size, shape, and behavior of the zoospores, as well as in the color, 
size, shape, and echinulation of the resting spores. The parasite 
in C, hyalinus does not differ markedly in these characteristics 
from the other species, and it is therefore difficult to distinguish it 
sharply on morphological grounds. Unlike R, Monoblepharidis, 
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R, Rhipidii, R. Apodyae, J?, irregularis, R. laevis, R. cuculus, R, 
Blastocladiae, R, Polyphagi, R. Cladochytrii, and /?. Endochytrii, 
it does not cause hypertrophy of the host cell. In this respect it 
is similar to R. Rhizophlyctii and R, RhizophydiL However, it 
does not infect the host of /?. Rhizophlyctii and has slightly smaller 
zoospores than R. Rhisophydii. For these reasons we shall r^ard 
it as a distinct species under the name of Rozella Chytriomycii 
until further studies on this genus have proven it to be otherwise. 
At the same time, we realize fully that it, as well as many of the 
other Rosella parasites which have been described as valid species, 
may prove to be a physiological variety with a limited host range. 

As is shown in figures 9 to 19, the development and life cycle of 
R. Chytriomycii are so similar to those of other monosporangiate 
species that very little can be added to the accounts already given. 
Although the parasite does not cause perceptible hypertrophy and 
distortion of the host cell, the primary host nucleus nevertheless 
becomes enlarged. In normal healthy thalli of the host, the pri¬ 
mary nucleus does not divide until the sporangium is almost 
mature in size. Consequently, it becomes quite large and may be 
readily seen in the living condition as a hyaline, optically homo¬ 
geneous, oval to spherical Ixidy with a large nucleole. In infected 
sporangia, the nucleus may appear even larger and often lies within 
or adjacent to a large central vacuole (fig. 11). Such nuclei have 
never been observed to divide, and it may be assumed that the 
presence of the parasite prevents mitosis in addition to causing 
hypertrophy of the host nucleus. In several developmental stages 
of the resting sjxires (figs. 13, 14) the primary host nucleps was 
observed in the central vacuole, and by the time the spore wall 
was formed very little of the nucleus except the membrane and 
nucleole was visible (fig. 14). 

Rozella Chytriomycii sp. nov. 

Fungus parasiticus; sporangia solitariis, longitudinem latitudinemque cellae 
matricalis in toto complentibus, sphericis, 10-40 M, cum 1-3 papillis; pariete 
sporangiorum ex cella matricali fere non discernendo. Zoosporiis hyalinis, 
clavatis aut oblongatis, 3 X 1.5 m, se in sporangio torquentibus antequam 
emergunt; natantibus emicatim, raro amoeboideis. Sporis perdurantibus, 
ovalibus, sphericis, 7-20 M diametro, cum maxima gutta centrica et proto- 
plasmate crasse granuloso; pariete fusco, spiculoso, raro laeve; germina- 
tione non visa. 
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Sporangia solitary, hyaline, filling host cell and conforming with 
the latter in size and shape, usually spherical, 10-40 f*, with one 
to three exit papillae; wall of sporangium usually indistinguishable 
from that of host cell. Zoospores hyaline, oblong or slightly 
clavate, 3 X 1.5/4,^ with a minute, .S~.7/i, refractive globule; swirl¬ 
ing in sporangium before emerging; darting about rapidly in 
swimming, rarely becoming amoeboid. Resting spores partly or 
almost completely filling host cell, oval or spherical, with 

large central vacuole, and coarsely granular cytoplasm; wall dark 
brown, rarely smooth, usually spiny or echinulate; germination 
unknown. 

Parasitic in C. hyalinus, Candlewood Lake, Conn. 

SUMMARY 

Rhizophydium Chytriomycii and Rozella Chytriomycii are two 
new chytrid parasites which occur on and in the sporangia of 
Chytriomyces. The first parasite attacks C. hyalinus and C. 
aureus, while the second one is limited in host range to C. hyalinus. 
Extensive attempts to inoculate numerous other chytrids and 
larger fungi with these parasites have failed. 

Department of Botany, 

Columbia University, 

New York, New York 
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A NEW SPECIES OF MYXOMYCETES 

Travis E. Brooks 

Three collections of an apparently undescribed species of Peri- 
chaena were made in Kansas on decaying leaves in August 1940. 
Later additional material was found while examining leaves col¬ 
lected in 1938 for Physarum megalosporum Macbr. A determined 
effort to find this species in the same area where the P. megalo¬ 
sporum had been found, and in several other Kansas localities, has 

yielded a number of excellent collections. 

» 

Perichaena ayncarpon sp. nov. 

Sporangiis sessilibus, sparsis vel stipatis, pulvinatis vel applanatis, 0.05- 
0.8 mm. latis, fulvo-brunneis. rufo-brunncis, vel nigris*. Membrana exterior! 
cartilaginosa, firma, granulosa, in lobatis dehiscentis; interior! vix discreta, 
tenellula. Capillitio parce evoluto, cum vix ramosis tubis cavis. Sporis 
pallide luteis, subglobosis, spinulosis inaequalibus, 4-16 coalitis, 10-12 M 
crassis. In foliis putrescentibus. 

Plasmodia watery to opaque tan, ochraceous. or pinkish, some¬ 
times somewhat opalescent, irregularly circular or oblong in out¬ 
line, somewhat rugose, up to about 2 mm. across. SSlbrotia 
minute, orange. Sporangia scattered, gregarious, crowded, or 
forming aethalia up to 2 mm. across, sessile on a broad base, pul- 
vinate to applanate, often hemispherical or stibglol)ose, sometimes 
forming short, straight or curved plasmodiocaq>s, circular in out¬ 
line or polygonal from mutual pressure, yellowish-brown, reddish- 
brown, to black, often with a black margin, 0.05-0.8 mm. diam. 
Sporangium wall of two layers; the outer layer cartilaginous, firm, 
opaque, thickened with included deposits of dark granular matter, 
dehiscing into lobes alofig more or less prominent ridges, or de¬ 
hiscing irregularly; the inner layer closely adhering to the outer, 
usually inconspicuous, membranous, pale yellow, transparent, 
sometimes somewhat iridescent, without deposits of refuse matter. 
Capillitium scanty, attached to the sporangium wall, consisting of 
sparingly branched yellow threads marked with minute, irregular, 
close-set constrictions and minute warts, 2-3.5/i diam. Spores 
in mass golden yellow, pale yellow by transmitted light, adhering 
in clusters of 4-16, spinulose, more strongly spinulose on the outer 
surface as they lie in the cluster, 10-12 ft diam. 

On decaying leaves of boxelder, catalpa, cottonwood, elm, giant 
ragweed, hackberry, and sunflower which have accumulated under 
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shrubbery or under dense associations of shrubbery, herbaceous 
plants, and grasses. Kansas; T. E. B. 495, Geary Co., Aug. 21, 
1938; T. E. B. 681, Riley Co., Aug. 19, 1940; T. E. B. 734. Saline 
Co., Aug. 22, 1940; T. E. B. 760, Edwards Co.. Aug. 4, 1940; 
T. E. B. 907, Geary Co., Aug. 2, 1944; T. E. B. 920, Geary Co., 
July 2, 1945 (Type collection) ; T. E. B. 928, Geary Co., July 4, 
1945; T. E. B. 930, Douglas Co., July 7, 1945; T. E. B. 933, 
Douglas Co., July 14, 1945; T. E. B. 934, Douglas Co., July 19, 
1945; T. E. B. 936, Geary Co., July 21, 1945; T. E. B. 946, 
Geary Co.. Aug. 19, 1945; T. E. B. 948. Geary Co., Aug. 19, 1945. 
All above collections were made by the writer. The frequency 
with which this species has 1)een collected would indicate that it is 
not uncommon. Portions of the type collection have been dis¬ 
tributed to the Mycological Co(Jections of the United States Bureau 
of Plant Industry, Beltsville, Maryland, the Farlow Herbarium, 
Harvard University, Cambridge, Massachusetts, the Herbarium of 
Kansas State College, Manhattan, Kansas, the Herbarium of the 
New York Botanical Garden, New York, New York, the Her¬ 
barium of the State University of Iowa, Iowa City, Iowa, the 
Herbarium of the British Museum, Ix)ndon, England, and to 
Charles Meylan, St. Croix. Switzerland. 

Perichaena syncarpon is readily distinguished from all previ¬ 
ously described species of Perichaena particularly by the adherence 
of the spores in clusters. In the clustering of spores and the tend¬ 
ency to form aethalia this species shows a close affinity to Minaka- 
tetta 'longifUa G. Lister. It differs, however, in the definitely 
perichaenoid capillitium. Apparently P. syncarpon is intermedi¬ 
ate between the species of Perichaena and M. longifila. This 
latter species is represented by a single collection of four small 
colonies or aethalia from Japan. Miss Lister (A Monograph of 
the Mycetozoa. Third edition, revised by Gulielma Lister. 1925) 
suggests that Minakatella has some affinity with Perichaena, but 
differs in the aethalioid habit and the smooth capillitium. The 
establishment of a species of Perichaena often having an aethalioid 
habit tends to support her idea. 

The inconspicuousness of this species, its habitat on decaying 
leaves, and the possibility of a restricted distribution may account 
for the lack of previous collections. The material froni Edwards, 
Riley, and Saline Counties was found l)eneath bushes on the under 
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surface at leaves in contact with the soil, and consists, for the moqt 

♦ 

part, of colonies of crowded sporangia and aethalia. In other col^ 
lections the habitat was apparently more favorable for tiie reten¬ 
tion of moisture. The fruitjings, consisting to a greater extent of 
distinct, scattered sporangia, were found abundantly on the sur¬ 
face of and within the leaf mat. 

Sclerotia were found in abundance on leaves of 930 from Doug¬ 
las Co. The day after the leaves were rewetted numerous small 
plasmodia were noted. These plasmodia were relatively inactive 
in that they moved about very slowly, and did not possess the back 
and forth flow of protoplasm characteristic of most plasmodia. 
Sclerotia have since been fbund in several of the collections. Plas¬ 
modia observed in the field have generally been pinkish or tan in 
color. 

As is usual with most slime molds considerable variation occurs 
in this species. Although distinct sporangia, as well as those in 
colonies or aethalia, are generally pulvinate to applanate, small 
scattered sporangia are sometimes hemispherical or subglobose on 
a broad base, or rarely subglobose on a narrow base. Where 
sporangia are in contact the sporangium walls are often ^com¬ 
pletely developed. Occasionally in aethalia the only vestige of 
these sporangium walls may be a single wall jutting toward the 
center of the aethalium from the margin, or a bar at the center of 
the aethalium extending from the base to the top. Sometimes 
sporangia or aethalia are depressed at the center. In several of 
the collections man}^ of the smaller sporangia are shiny yellow 
with a very thin, transparent./yellowish sporangium wall through 
which the spore balls can readily be seefi. due to the absence of 
refuse matter.* Typically present ^re the raised lines along which 
the sporangium wall dehisces into lobes. Sometimes, especially 
in smaller sporangia, these dehiscence lines are weakly developed, 
or completely lacking. The capillitium has been scanty in all the 
material studied thus far. In smaller sporangia the capillitium is 
often completely lacking. 

The writer is grateful to Mr. Robert Hagelstein, Dr. J. C. Gil¬ 
man, and to Dr. Frank C Gates for helpful suggestions and criti¬ 
cisms made during the preparation of this paper. 


Lawrence, Kansas 
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As a result of wartime losses, certain numbers of Mycologia 
have become exhausted. Among these are Volume 32, issue 1, 
and Volume 33, issue 2. -Two dollars each will be ])aid for any 
copies of the above numbers. 

Fred J. .Shaver, 
Managing Editor 

Notes on^Florida Fungi 

t 

Gomphidius foliiporus Murrill. Singer's treatment of this 
species in Farlowia (2: 280) for July, 1945, is difficult to under¬ 
stand. Those of my readers who have received specimens from 
me can see at a glance that it is perfectly distinct from Phylloporus 
rhodoxanthus (Schw.) Bres. and, moreover, it is not a bolete at all. 

In my species the cap is pale-reddish-fulvous; context pallid, 
liecoming slightly bluish when cut; gills pallid, dark-blue when 
bruised, at length dark-brown; spores umbrinous in mass. See 
Mycologia 35: 432. 1943, for full description. In my notes I 
stated that it was placed in Gomphidius only temporarily. 

Ill P, rhodoxanthus the cap is reddish-yellow-brown to chestnut- 
brown ; context yellowish, not bluing; gills deep-yellow, not bluing; 
s|X)res yellowish in mass. Good descriptions are given by Atkin¬ 
son, Kauffman and others. 

How Singer can call my species simply a geographical race of 
P. rhodoxanthus is beyond me. Even when G. folUporus turns a 
lieautiful blue when wounded he waves it aside as of no special 
consequence. Not so, however, when he is describing Gyrodon 
proximits as distinct from B, merulioidcs. 

Boletus flavimarginatus Murrill. In Farlowia (2: 293) 
for July, 1945, Dr. Singer makes this species a synonym of B. 
illudens Pk. As I look at the two types on the table before me 1 
cannot resist a smile at Dr. Singer’s expense, and I believe he 
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would smile with me if he were here. The differences are $o 
marked tliat even a small child could recognize them. ^ ^ 

In my species the cap is reddish-fulvous, somewhat viscid; tubes 
bright-yellow, becoming greenish with age; spores about 14 X4- 
S/*; stipe smooth or delicately reticulate above. Set Mycologia 
31:110. 1939. 

In Peck’s species the cap is typically yellowish-brown, dry; tubes 
not so bright-yellow and soon becoming darker; spores about 11 X 
4.5 fi; stipe coarsely reticulate, usually entirely to the l^ase. See 
Rep. N. Y. State Mus. SO: 108. 1897. Coker’s pi. 35 shows the 
coarsely reticulated stipe very well. See Boletaceae of N. C. by 
Coker and Beers. ' 

Gyroporus roseialbus Murrill. In Farlowia for July, 1945, 
Singer makes this species a synonym of my C. subalbelliis, described 
in 1910 from Ocean Springs, Miss. With the types of the two 
species on the table t)efore me, I maintain that they are distinct 
and have essentially the characters assigned to them in the original 
descriptions, although I now know much more about the beautiful 
G, roseialbus than I did at first. It is common about Gainesville, 
where I have found specimens 10 cm. broad with stems 8^^. tall 
and 4 cm. thick. Average hymenophores are considerably smaller, 
but all are rosy-white when yopng. The spores in both species 
are as originally described, those of G. subalbellus being ovoid and 
about 7 X 4.5 /*, while those of G. roseialbus are oblong-ellipsoid 
and 11-13 X 4-5 m.—^W. A. Murrill. 

Gainesville, Fla. 


Annual Meetings: They will be held in conjunction 
with the A.A.A.S. meetings at St. I.ouis, Missouri, March 
27-^0, 1946 
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A review of the life-work of Robert Hagelstein may be treated 
in three phases. The first—an active business career—commenced 
in early manhood, culminated in voluntary retirement in middle 
life from the management of a successful mercantile concern, to 
pursue for twenty years full-time scientific studies. This business 
career yielded the competence that permitted him freedom to devote 
his fpll time to the second and third phases, respectively his studies 
of the diatoms and of the myxomycetes. 

It is interesting to recall from personal observation during years 
of association, the effect of business training in his approach to 
scientific study. A well developed habit of work was evident to 
all who came in contact with him. He had retired not to relax, 
though many business men find in scientific pursuits a relaxation 
from the stress of business. Rather, he retired to start a new 
career in which he set himself objectives that were pursued on a 
schedule as rigid as any in business. In business he constantly 
dealt with figures whereby he acquired a mathematical ability that 
enabled him to solve rapidly and mentally all of his microscopical 

[Mycologia for January-February (38: 1-114) was issued Feb»uaiy 6 , 1946J 
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measurements. More than in anything else his business training 
was noticeable in the action of his mind in dealing with intricate 
problems, requiring the sorting and evaluating of facts to arrive at 
sound conclusions- This ability was reflected not only in his taxo¬ 
nomic work but in his participation in the administration of the 
affairs of scientific societies. 

His interest in science was practically lifelong. Minerals early 
held his attention. Soon he shifted to the microscope and micro¬ 
scopical biology. Association with the Department of Microscopy 
of the Brooklyn Institute of Arts and Sciences specialized further 
his pursuits along these lines and broadened his acquaintanceship 
with others scientifically minded. With the decline of the Depart¬ 
ment of Microscopy, he and many of his associates transferred 
their activities to the ranks of the New York Microscopical Society 
and greatly assisted in the resurgence of the Society at the time of 
the First World War. In 1921 he became its Vice-President and 
in 1923 and 1924 served as President. Not long after came his 
retirement from business. Science ceased to be an avocation and 
became a full time occupation. 

Ffor some years the diatoms had lieen foremost in his micro¬ 
scopical studies and he was rapidly accumulating an outstanding 
collection of diatom slides.^ He had been interested particularly 
in the diatoms of I-ong Island and had collected extensively in that 
area. However, an opportunity afforded him by Dr. Nathaniel 
Lord Britton to participate in the Scientific Snn’ey of Puerto Rico 
and the Virgin Islands caused him to concentrate for several years 
on the study of the diatoms o£ that region with collecting trips for 
diatom material in the years 1926, 1928 and 1929. Further years 
were spent in-the completion of his rept^rt and its publication was 
delayed during the depression until 1939. 

His interest and activities in the diatoms ran concurrently, for 
a number of years, with a developing and growing interest in the 
myxomycetes. At first, a few short papers were published, com¬ 
mencing in 1927, including one describing two new species. By 
1935, after he had finished his diatom manuscript and devoted six 
months of continuous work to the indexing of his large collection 
of diatom slides, he was able to concentrate fully on the myxomy- 

^ Journal of The New York Botanical Garden 41 : 278. December, 1940. 
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cetes. As with the diatoms, his early study centered mostly on the 
myxomycetes of Long Island, with some collecting in Puerto Rico 
and other islands. In 1936 his '"Critical Study of the Mycetozoa 
of Long Island” appeared and there followed over a period of years 
a numbered series of "Notes on the Mycetozoa.” With the grow¬ 
ing abundance of observations entering into these "Notes,” he de¬ 
cided to make available to students of this group of organisms, an 
orderly summary of his years of study into which he had put the 
best of his energies and critical ability. Happily in 1944 he saw 
this summary take the form of his book, "The Mycetozoa of North 
America, based upon the specimens in the Herbarium of The New 
York Botanical Garden.” This was the culmination of the third 
and final phase of his life-work. There he stated frankly his opin¬ 
ions l)ased on keen and consct^-ntious observation, presented with 
full pride in that this voluntarily imposed task had been discharged 
to the best of his ability. 

Apart from, but having its association with his scientific research, 
was his curatorship of the myxomycete collections of The New 
York Botanical Garden. Here again his early-formed habit of 
work was a force that carried him through a complete survey of 
the collections, not once hut several times, with detailed micro¬ 
scopical study of sporangia and spores of the specimens. In addi¬ 
tion the entire collection received full and personal attention as to 
labelling, lx)xing, and arrangement. Following his appointment in 
1930, more than fifteen years found him working on these collec¬ 
tions, of which ten years were devoted to the myxomycetes alone. 

Though he devoted long hours of work to the myxomycetes in 
his lalwratory at home and at the Botanical Garden, he also spent 
extended periods on tour, collecting from Quebec to Florida and 
in the islands of the West Indies south to Trinidad. His first 
years of intensive collecting, on Long Island, were succeeded by 
equally intensive and even more experienced collecting in north¬ 
eastern Pennsylvania. Of the 285 species included in his book, 
269 are in the collections of The New York Botanical Garden. 
Of these, 216 were studied by him in the field. The remarkable 
collecting partnership formed early with Joseph Henri Rispaud. 
his constant field companion, had been of the utmost assistance to 
him in this work. The forays that he conducted each year in 
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June and September on ILong Islaiid under tbe auepieet' of The 
Torrey Botanical Qub, in cooperation until 1940 with the New 
York Microscopical Society, for die purpose of introduciiq^ die 
myxomycetes to initiates, were occasions of induration to those 
attending. 

When the Cryptogamic Herbarium of The New York Botanical 
Garden was installed on the third floor, a room was assigned to 
the groups that had held his special interest, the myxomycetes and 
the diatoms. In this room were placed and incorporated in the 
Botanical Garden collections, the results of his years of collecting 
of the myxomycetes. Here also he placed his large and compre¬ 
hensive collection of diatoms. The room was formally oiiened on 
January 11, 1941. 

Mr. Hagelstein was bom in New York on.May J6, 1870. J.ater 
he lived in Brooklyn and from there moved to Mineola, Long 
Island, a move which placed him within a few minutes’ automobile 
ride of the famous kettle hole that for years supplied his best col¬ 
lecting until he started going to Pennsylvania and other more dis¬ 
tant localities. Still within easy distance of his well loved collect¬ 
ing spot he passed away at Mineola on Octol)er 20, 1945. 

His scientific affiliations were The New York Botanical Garden, 
the Mycological Society of America, in whose annual forays he took 
a very active part, The New York Microscopical Society, Torrey 
Botanical Club, New York Academy of Sciences, American Mi¬ 
croscopical Society, Royal Microscopical Society, and Queckett 
Microscopical Club. 

The New York Botanicai- Garden 
Bronx Park, New York 
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THREE NEW ZOdPAGACEAE SUBSISTING 
ON SOIL AMOEBAE 

Charles Drechsler^ 

(with 6 figures) 

Three additional members of the family Zoopagaceae have re¬ 
cently come to light in Petri plate cultures in which miscellaneous 
microorganisms introduced with decaying plant material were 
given prolonged opportunity to develop on maizemeal-agar medium 
overgrown with Pythium mycelium. All three forms were found 
subsisting on amoebae, one of them attacking the animals after the 
manner of an endoparasite, through germination of ingested spores, 
while the other two attack in a predaceous manner, by capturing 
the protozoans through adhesion to mycelial hyphae. Apart from 
descriptions of these new species, supplementary comment is herein 
supplied relative to an amoeba-capturing form I presented earlier 
under the binomial Stylopagc rhahdospora (3: 374-377). 

A SPECIES OF COCHLONEMA PRODUCING WARTY AZYGOSPORES 

The new endoparasitic fungus made its appearance in many 
maizemeal-agar plate cultures that after being permeated wdth my¬ 
celium of Pythium arrhcnomancs Drechsl, had been further planted 
w’ith small quantities of friable vegetable detritus consisting mainly 
of partly decayed cucunilier [^Cuctnnis safivus L.) leaves and partly 
decayed lilac {Syringd sp.) leaves. The fiarticular lot of vege¬ 
table detritus here in question was gathered near Greeley, Colorado, 
in October 1944, and has received mention in an earlier pai)er (9) 
as a source of the nematode-capturing basidiomycetous form I 
descrilied under the Innomial Nematoctomis haptocladus. Often, 
indeed, the amoeba parasite was found developing abundantly in 
the same cultures with N. haptocladus, its presence lieing betrayed 

^ Pathologist, Division of Fruit and Vegetable Crops and Diseases, Bureau 
of Plant Industry, Soils, and Agricultural Engineering, Agricultural Research 
Administration, United States Department of Agriculture, Plant Industry 
Station, Beltsville, Maryland. 
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by scattered aerial tufts of ascending conidial chains readily de¬ 
tectable to microscopical examination carried out with a dry objec¬ 
tive. As under such examination the sporiferous tufts closely 
resembled those of both Cochlonema symplocum Drechsl. (6: 258- 
266) and C. euryblastum Drechsl. (7 : 283—289), closer scrutiny 
was necessary to determine whether one of these species or possi¬ 
bly some allied form was active here in destruction of animal life. 
Accordingly, portions of the cultures were removed and examined 
under a water-immersion objective of high magnification. Though 
the conidiiferous tufts disintegrated badly in the moist prepara¬ 
tions, they clearly had their origin in parasitized amoebae referable 
manifestly to a single species which in normal condition, as also in 
the darlier stages of attack, varied in diameter l)etween 60 and 
100/4 when drawn into a rotf«Kled shape (fig. 1, /1-C; fig. 2, 
A, B\ FIG. 3, A), Its firm, thickish pellicle, cast into broadly 
undulating or more delicately rippled folds, surrounded a colorless, 
somewhat disj>ersedly granular sarcode within which could be dis¬ 
tinguished a single prolate ellipsoidal nucleus. 20 to 25 /4 long and 
13 to 20/4 wdde, that contained normally a slightly darker, globose 
or prolate central body, alx)ut 8 to 11 /4 wide (fig. 1, A-D, «; 
FIG. 2, B, n; fig. 3, A, n ; fig. 4, A, n). The animal endured in¬ 
fection with much fortitude, continuing its pseudopodial locomo¬ 
tion and the operation of its contractile vacuole (fig. 1, A-D, v\ 
fig. 2, A-B, v; fig. 3, A, v) until most of its contents were ex¬ 
propriated. Often its cytoplasm revealed a variable number of 
digestive vacuoles which sometimes were filled w’ith massed bac¬ 
teria (fig. 1. A, w; C, Zi'i /), 74'; fig. 3, A, and sometimes 
contained a clump of .s|)ores (fig. 1, B, 7i») belonging evidently to 
a mucoraceous fungus; such ingested spores being, however, more 
usually found imliedded individually here and there in the sarcode. 
without noticeable vacuolar development (fig. 1, A-D: fig. 3, 
B; fig. 4, A), From its morphology the animal was assigned to 
Amoeba verrucosa Ehrenb.—^to the same species, therefore, earlier 
found preyed upon by Dactylella tylopaga Drechsl. (2) and para¬ 
sitized both by C. mcgalosomum Drechsl. ( 4 : 128-137) and by 
C. symplocum. 

As has been intimated, attack on the animal is alw’ays found 
initiated by germination of ingested conidia; the individual spore, 
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soon after its ingestion, giving rise somewhat obliquely from one 
of its ends to a germ tube, which then prolongs itself into a thallus 
by feeding on the ambient host cytoplasm. In respect to the man¬ 
ner of establishing itself, the fungus thus shows general parallelism 
with Cochloncma symplocinn and C. euryhlasttnn rather than with 
C. mcgalosomum. Despite this parallelism and the similarity of 
host relationship, the young growing thallus is soon distinguish¬ 
able from correspondingly young thalli of C. symplocum not alone 
by reason of its noticeably greater proximal width but also by 
reason of its more strongly flaring conformation (fig. 1, A, a; 
FIG. 2, A, a-rf) ; though on the other hand, it shows generally no 
close approach to the very stout proximal attachment and abrupt 
widening so conspicuous in the thallus of C. curyblastHm, A 
strong tendency toward curvskure becomes manifest early, and 
.soon leads to a somewhat snail-like coiling which because of its 
geometrical regularity appears much more suggestive of C. citry- 
blastum than of C. symplocum. The thallus maintains its un¬ 
branched condition dunng a rather extended period of elongation 
(fig. 1. a-d; fig. 2, A, d-m, o; B, a-i), but after describing 
1^2 to 2 .spiral turns it usually bifurcates a first time (fig. 1, B, 
c, /; C, <i-f ; FIG. 2, A, p; 5, o, p) ; sl second dichotomy tak¬ 
ing place after growth of the two branches has augmented the coil 
in some instances by a half turn (fig. 1, A, ?>, c) and in other 
instances by only one-tenth of a turn (fig. B, g). Where the 
four branches resulting from a .second dichotomy have opportunity 
for substantial elongation, a third dichotomy often ensues (fig. 1, 
J. d, c; D, a) : this lieing followed, under appropriate conditions, 
by a fourth dichotomy in some, if not in all, of the terminal ele¬ 
ments (fig. 3, a, a: B). The thalli w'ith three or four successive 
bifurcations usually have a volume in a general way commensurate 
with the numlier (8 to' 16) of their terminal branches; for although 
the tertiary and quaternary branches are for the most part too 
narrow and too short to contribute much bulk in themselves, their 
production is accomjianied usually by rather marked increase in 
width (and possibly also in length) of the proximal trunk as well 
as of the primary^ and secondary liranches. 

Since the eventual size of a thallus is determined by the quantity 
of host protoplasm available for assimilation, maximum dimensions 
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are attained especially in instances where only a single thallus is 
present in an individual animal (fig. 1, D; fig. 3, A, B), Such 
instances of unitary infection are not infrequent when the fungus 
first begins its development in a culture. Later, as conidia become 
strewn about more and more abundantly, they are ingested in in¬ 
creasing numbers, with the result that many animals will then be 
found harboring more than a dozen thalli (fig. 2, A, B); and the 
eventual size of the thalli will be reduced proportionately. 

Regardless of whether one or several conidia have been en¬ 
gulfed, growth of the parasite for a considerable period seems to 
work no injury on the animal other than progressive reduction of 
its cytoplasmic contents. Usually the cytoplasm will have l)een 
reduced to alxiut a quarter of its original volume l)efore the nucleus 
begins to look abnormal eitlier from excessive vacuolization of the 
central body or from mottling of the peripheral layer. There is 
reason to lielieve that under suitable circumstances an animal host 
can recover as long as nuclear degeneration has not gone beyond 
an incipient stage. After the drawing reproduced in figure 1,-4, 
had Iieen prepared, the infected amoeba shown therein was kept 
under observation 6 hours longer at a temperature close 23^ C. 
During these 6 hours all three of the thalli (fig. I, A, a-r) within 
the animal continued growing actively, so that the host cytoplasm, 
already reduced to about one-half of its original mass when obser¬ 
vations were begun, suffered further reduction to aliout one-fourth 
or one-fifth of its original mass, while the outer layer of the nucleus 
b^ame rather conspicuously mottled (fig. 1, A, o). The prep¬ 
aration was then stored overnight at a temperature of 15"^ C. Evi¬ 
dently the lower temperature greatly lieiiefited the amoetia, for 16 
hours later its contractile vacuole was again ojierating briskly, and 
the outer layer of its nucleus again presented a clear homogeneous 
appearance (fig. 1, A, p). The thalli of thd parasite, on the other 
hand, had not only failed to continue growing, but gave evidence 
of debility in a noticeably vacuolated condition of their contents. 

Where no environmental change intervenes in l^ehalf of the in¬ 
fected amoelia its dwindling sarcode sooner or later becomes in¬ 
capable of further locomotion. Thereupon the fungus promptly 
puts forth reproductive filaments even though the host nucleus 
(fig. 1, D, «) may yet present a normal appearance; so that the 
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final stages in the extinction of the animal’s life and in the expro¬ 
priation of its contents are accomplished simultaneously with the 
earlier stages in the reproduction of the parasite. The filaments 
growing from the thalli are scarcely half as wide as those of Coc/i- 
lonema euryblastum. Generally the smaller thalli, including un¬ 
branched and once-dichotomous specimens together with some 
twice-dichotomous specimens, will put forth only a single repro¬ 
ductive filament, usually from a position on the convex side 3 to 
10 ft from the parent conidium (fig, 2, F\ fig. 3,'C, a, b, c, e, f; 
FIG. 4, A, o-c). Some thalli of greater size, with 2, 3, or 4 suc¬ 
cessive bifurcatjws, will put forth two reproductive filaments (fig. 
1, D, a \ Fid* 3, C, d, g; D, a, &), the second one arising beyond 
the first and often about a half turn from the origin of the coiled 
structure. Thalli of still larger size are found provided with three 
reproductive filaments (fig. 3, B, a-c) ; the third one arising from 
a position a quarter turn beyond the second. The presence in one 
observed instance of an additional outgrowth (fig. 3, B, d) sug¬ 
gests that the largest thalli may, perhaps, at times give rise to four 
reproductive hyphae. 

When an infected animal succumbs on the surface of^n agar 
culture held under ordinary conditions of storage—right side up, 
and with exposure to weak or moderate illumination mainly from 
above—^all the reproductive filaments invariably make their way to 
the ceiling of the host pellicle. The direction of their growth is 
evidently not governed by chance, for where the coils of the parent 
thallus or of some other thallus arc in the way, as is frequently the 
case, the filaments lake a ciocuitous course around the interposed 
structures (fig. 3, b; fig. 4, b). They soon push out 

through the ceiling of the pellicle, and after widening rather mark¬ 
edly, extend a few procumbent branches over the upj)er surface of 
the amoeba. Where reproduction is exclusively asexual these 
branches do not attain any considerable length; yet since they are 
usually present in some number and are concentrated in a rather 
small area on top of the animal, they become intermingled into a 
loose overlying meshwork (fig. 3, C). From the meshwork is 
sent up a tuft of 15 to 25 conidiiferous hyphae (fig. 3, C, A-r) 
similar to the aerial tufts whereby the fungus uras first detected; 
the individual reproductive filament contributing usually two or 
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three conidiiferous hyphae, though if the parent thallus is small 
(fig. 3, C, a) it may supply only one such hypha (fig. 3, C, A). 

In its proximal portion the conidiiferous hypha shows no special 
modification, but beginning at a height of 25 to 100 /i constrictions 
appear together with minute warty irregularities (fig. 2, C^T 
Thence upward for a distance of al)out 50 fi the constrictions be¬ 
come progressively more pronounced and occur at diminishing in¬ 
tervals, while concomitantly the warty irregularities become more 
numerous and somewhat more prominent. Beyond the transitional 
region of increasing modification the hypha is prolonged with con¬ 
strictions at ec|ual intervals and with equal display of warty sculp¬ 
turing (fig. 2, C ; FIG. 3, C, /;, /, o, q, s, v). After the hypha has 
attained definitive length, its modified iMjrtion is converted into a 
conidial chain through evaciUtion of contents from the middle of 
each constriction, followed by deposition of a wall at both ends of 
each empty isthmus (fig. 3, C, /, m, 4i, />, r, f, », j) ; the number 
of spores delimited in a chain varying commonly between 25 and 
65. An aerial filanifint that has given rise to one chain (fig. 3, 
C, k, x) may grow out below the proximal conidium to produce a 
second sporogenous hyphal element (fig. 3, C, /, y). Such suc¬ 
cessive development would seem more frequent where very large 
thalli are concerned in reproduction than with thalli of moderate 
size, and, of course, is wholly absent where a thallus is too small 
to produce more than a single conidial chain. As might be ex¬ 
pected, the several lowermost conidia originating from the transi¬ 
tional portion of an aerial hypha are longer, nai rower, and smoother 
(fig. 2, /), a) than the generality of their fellows that come from 
the more distal, better differentiated hyphal portions (fig. 2, D, 
/>). On slight disturliance the mature conidial chains break up, 
leaving the disarticulated s|)ores (fig. 2, £) strewn alxiut on the 
substratum ready to lie ingested by any specimen of Amoeba ver¬ 
rucosa visiting the seeded area. In size and shape the conidia 
differ little from those of Cochloncma symf>locum. 

When an infected animal succumbs in a submerged position the 
reproductive hyphae, after pushing through the host pellicle, find 
their way to the surface of the substratum by rather widely diver¬ 
gent paths; wherefore the aerial conidial apparatus produced by 
them is not aggregated in a luxuriant tuft but is dispersed over an 
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extensive area as multiple floccules, each composed of 1 to 3 conid- 
ial chains. Such scattered sporulation presumably corresponds no 
less truly to the normal development of the fungus than tufted 
sporulation. What would seem, in contrast, to represent thor¬ 
oughly abnormal behavior is often observable when reproductive 
filaments are put forth from thalli that are undergoing microscopi¬ 
cal examination; for these filaments then consistently make their 
way to the floor rather than to the ceiling of the host pellicle. 
Manifestly this curious misdirection of growth results from posi¬ 
tive phototropic response to the wholly unnatural upward illumina¬ 
tion usual with vertical microsco|)es. As similar perversion has 
lieen noted frequently in congeneric forms, all development of re¬ 
productive filaments taking place from thalli directly under micro¬ 
scopical observation should he mistrusted. 

Apart from asexual reproduction by conidia the fungus shows an 
equivalent of sexual reproduction in its frequently ahundant for¬ 
mation of azygospores. While, as in related fungi, lower tempera¬ 
tures seem in some degree to favor development of the more dur¬ 
able spores, the two ty|)es of reproduction are often closely asso¬ 
ciated ; both conidia and azygospores originating not only ^m the 
same animal host, but from the same thallus and even from the 
same reproductive filament. In instances where an infected amoeha 
has succumbed on the surface of the substratum azygospore devel¬ 
opment is initiated, like conidial formation, by extension from the 
thalli (fig. 4, A, Or-e) of reproductive filaments that make their 
way to the upper part of the animal, and then push out through 
the ceiling of the pellicle, to give rise, after widening rather mark¬ 
edly, to a few (2, 3, or 4) stout pro.strate branches (fig. 4, /I, A*-n/, 
^-r) ; or if the thallus is of small sizt the reprocluctive filament 
may continue growth without branching (fig. 2, F). The pros¬ 
trate branches or prolongations grow out, often somewhat crook¬ 
edly, to a length of 50 to 125/ti, and thus come to extend some 
distance into the material underlying or surrounding the animal. 
Through continued gradual widening thej' accpiire typically an 
elongated clavate shape. A cross-wall is now laid down usually 
about 40 /i from the tip. The terminal cell thereby delimited soon 
liurgeons forth a globose body laterally; the new excrescence more 
often arising from a position near the tip of the cell, or between the 
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middle and the tip {tig. 2, F; nc. 3, /?, j-4H\ fic. 4, F-7), 

than from a position at or slightly below the middle (fig. 3, £), t; 
FIG. 4, JST). .Terminal development of tiie globose body, either on 
the tip of the cell (fig. 4, L) br on a recogniaable stalk of lateral 
origin (fig. 4, H), would seem, like branching of the cell (fig. 4, 
J?, L), to occur as a departure from the usual. Although the distal 
cell here is lai^er than the young gametangia of most Zodpagaceae 
whose sexual reproduction has been observed, it probably receives 
a considerable quantity of protoplasm from below after its delimi¬ 
tation; for, as a rule, when the distal cell has contributed all its 
contents to the gloliose IxkIv, the proximal |x)rtioii of the branch 
similarly appears empty (fig. 4, C /, A). In the later stages of 
its grow’th the globowse Ixidy lieconies beset with prominent verru- 
cose protuberances. At maturity these protul)erances seem largely 
filled with material of a consistency uniform with the thickened 
peripheral wall from which they arise (fig. 2, C-L). Often the 
I^eripheral wall appears spatially separated from an approximately 
equally thick membrane surrounding the spherical living protoplast 
within (fig. 2, C-L); though often, again, the separateness of 
layers is very indistinct, and the appearance offered is mcqjp nearly 
that of a spherical protoplast -.surrounded by a thick, homogeneous, 
yellowish, verrucose wall (fig. 4, ilZ-T). The protoplast is evi¬ 
dently composed, in large part, ordfensely granular material. Fur¬ 
ther details regarding its intenial make-up could not lie ascertained 
because of the serious optical difficulties resulting from the presence 
of the numerous protuberances. 

The boldly sculptured gkibose Ixidies, or azygos|x>res, are formed 
in slightly submerged positions even when the protozoan host has 
succumbed On the surface of the substratum. In instances where 
the amoeba has succumbed- below the surface, the zygophoric 
branches, unlike the reproductive filaments concerned in asexual 
reproduction, show no special tendency to grow upward, but pro¬ 
duce their spores rather indiscriminately all around the animal and 
at no great distance from the pellicle. Once the animal’s contents 
have been nearly exhausted, the migration of fungous protoplasm 
necessary to sustain continued development of azygospores, or of 
conidia, entails progressive evacuation of the thalli —^ process ac¬ 
companied here, as in several congeneric forms, by deposition of 
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retaining walls (fig. 2, F; fig. 3, B; C, a-g). Usually only a 
single transverse wall will be formed in a small thallus, while eight 
partitions may be laid down in a large one. Empty thalli of mod¬ 
erate size frequently contain three or four cross-walls (fig. 4, f/- 
W), After some time the empty thallodic envelopes, beginning in 
the distal portion, progressively collapse and evanesce; and when 
the host pellicle likewise disappears only a cluster of 10 to 35 
azygospores remains as evidence of the animal's destruction. 

The absence of conjugation in the development of its more dur¬ 
able reproductive bodies distinguishes the fungus most decisively 
from CochloncHia symplocum. Since similar reproduction is not 
known to occur elsewhere in the genus, except possibly in the op¬ 
tically difficult species I descri1)ed earlier as C. pumilum (5 : 398- 
402 ; 8: 9-14), an epithet meaning “unmarried’' may be appro¬ 
priately suggestive. 

Cochlonema agamum sp. nov. 

Hyphae assumentes ex tubo gertninationis circa 1M crasso in moduni cornus 
latescentes, incoloratae, primo continuae, 4-13^ crassae, usque 175 m longae, 
in spiram cochleatim semel vel bis vel subinde paene ter volutae, nunc sim- 
plices nunc semel usque quater dichotomae, prope originem ex latereigcmvexo 
1-3 fortasse rarius 4 hyphas genitabiles emittentes; hyphis genitabilibus 
1-1.5 M crassis, animali debilitate vel moribundo pelliculam ejus sae]>e prae- 
cipue in parte superiore i)erforantibus, denique nunc ex aliquot ramis brevibus 
(1-30 ai longis) procumbentibus 1-4 hyphas conidiiferas in aerem emittenti- 
bus nunc 1-4 hyphas azygosiioriteras in materiam subjacentem vel ambientem 
proferentibus. Hyphae conidiiferae incoloratae, ercctac Vel ascendentes, sur- 
sum in catenulas 25-65 conidiorum abeuntes, quanduque ex apice partis in- 
ferioris sterilis 25-100 m ' longae repullulantes, denique quexiue aliam catenu- 
1am gignente; conidiis incolorat*s^ cylindracets vel elongato-ellipsoideis vel 
fusiformibus, plerumque minute verrucosis, 6-1 1 m longis, 1.5-2.5 M crassis. 
Hyphae azygosporiferae incoloratae, vulgo aliquantum pravae, saepius 50- 
125 M longae, basi 2-2.5 M crassae, sursvm leniter latescentes, apice 3.8-5.8 M 
crassae, primo continuae mox septo in duas cellulas divisae; cellula ulteriore 
33-63 M (saepius circa 40 m) longa, subinde ramosa, ex latere vulgo prope 
apicem subinde medio azygosporam gignente; azygospora flavida, globosa, 
9-12.5 M (saepius circa 10 m) diametro, 20-35 vernicis 2-2.5 M diametro or- 
nata, globulum protoplasmatis 6-7.5 M diametro circumdante. 

Amoebam verrucosam necans habitat in foliis platitarum (Cucumcris satwi, 
Syringac sp.) putrescentibus prope Greeley, Colorado. 

Assimilative hyphae colorless, originally continuous, arising from 
a germ tube about 1 thick, widening out in the manner of a horn, 
mostly 4 to 13 ft in greatest transverse diameter, up to 175 m long. 
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coiled in a snail-like spiral consisting of one to two and one-half 
turns, often simple, but when better developed bifurcate or two to 
four times successively dichotomous, putting forth from the convex 
profile near the proximal end one to three (sometimes possibly 
four) reproductive filaments which after disablement of the animal 
host push through its pellicle often mostly on the upper side, either 
to give rise from several short prostrate branches to aerial coni- 
diiferbus hyphae in numljers usually from one to four, or to extend 
one to four zygophoric branches into the underlying or surround¬ 
ing material. Conidiiferous hyphae colorless, erect or ascending, 
at maturity terminating in a chain of 25 to 65 conidia, sometimes 
growing out from the tip of a sterile proximal part 25 to 100 /n long 
and giving rise to a second conidial chain; conidia colorless, cylin¬ 
drical, elongate-ellipsoidal or spindle-shaped, nearly always mi¬ 
nutely verrucose, mostly 6 to 11/u long and 1.5 to 2.5^ wide. 
Zygophoric branches colorless, usually somewhat crooked, com¬ 
monly 50 to 125 long, 2 to 2.5 /i wide at the base, widening out 
gradually to a diameter of 3.8 to 5.8 /a near the apex, at first con¬ 
tinuous, later divided by a cross-wall into tw'o cells; the distal cell 
33 to 63fi (mostly about 40 /a) long, occasionally branched, pro¬ 
ducing an azygospore laterally sometimes from a median position 
but much more often from a position closer to the apex; azygo- 
sjwres yellowish, subspherical, studded with 20 to 35 warty pro¬ 
tuberances 2 to 2.5 ft wide, exclusive of these protuberances meas¬ 
uring 9 to 12.5 ft (commonly about 10 ft) in diameter, at maturity 
surrounding a glolK)se protoplast 6 to 7.5 ft in diameter. 

Parasitizing Amoeba z^errucosa it occurs in decaying leaves of 
Cunnuis sativus and Syringa sp. near Greeley, Colorado. 

AN AMOEBA-CAPTURING FUNGUS PRODUCIN' CONIDIA CRESTED 
WITH APPEND.\GES 

Aside from the decaying material that yielded Cochlonema aga^ 
mum, reference was made in my account of Xcmatoctonus hapto- 
clad us to a second lot of vegetable detritus likewise collected near 
Greeley, Colorado, in Octolier 1944. In this second collection, 
consisting mainly of partly decomposed remnants of tamarisk 
leaves, cottonwood leaves, and oleaster leaves, N, haptocladus was 
never found accompanied by the endoparasite just described, but 
instead occurred a few times in association with an equally new 
predaceous member of the same family. The new predaceous form 
came to light in 3 maizemeal-agar plate cultures 14 days after 



134 


Mycologia, Vol. 38, 1946 


pinches of the decaying mixture had been sjuperimposed on an es¬ 
tablished mycelium of Pythium undulatum Petersen sensu Diss- 
mann; its presence being detected when microscopical explorations 
carried out with a dry objective revealed a sparse scatterit^ of 
coiiidia whose general similarity to tlie conidia of my Acaulopage 
tetraceros (1: 195-197; 7; 289-291) was relieved by readily no¬ 
ticeable differences pertaining to the number and size of their 
empty appendages. 

On examining under higher magnification several tracts of sub¬ 
stratum over which these conidia were distributed only one kind’of 
predaceous mycelium was found present. The hyphae of this my¬ 
celium had affixed to them numerous delicately wrinkled empty 
membranous envelopes measuring 10 to 20 /a across (fig. 5, A, 
a-c; B, a--d; C), together with some smooth-contoured envelopes 
usually only about 2.5 /a in diameter (fig. 5, r, /). It is proble¬ 
matical whether the envelopes of the latter sort came from active 
individuals of some very minute species of Amoeba, or whether 
they belonged to motile spores of some less familiar type of proto¬ 
zoan ; they could, in any case, have held only meager nourishment 
for the hyphae to which they were fastened. The more ciiDacious 
wrinkled envelopes unquestionably were pellicles of amoebae refer¬ 
able presumably to a single species. In some instances, where a 
substantial portion of the protoplasmic contents still remained (fig. 
5, 5, ; C), a globose or ellipsoidal stnicture, measuring 2.5 to 3 /a 
in its greatest dimension and containing a sightly darker central 
lx)dy within its hyaline outer layer, appeared to represent a solitary 
nucleus. Expropriation of the animars contents was accomtilished 
by a basally branched’haustoriuni consisting, as in Acanlopaye 
tetraceros, of’assimilative elements approximately e(|ual in width 
to the mycelial filaments (fig. 5, C), 

Connection between the submerged amoelm-capturing mycelium 
and the appendaged conidia on the .surface of the agar substratum 
was less clearly ol)servable than might have lieen desired. Devel¬ 
opment of the conidia evidently entailed here, just as in congeneric 
forms, evacuation of long stretches of filament; and since the empty 
membranes soon became indiscernible, the hyphal attachments (fig. 
5, D, E) of the spores could not often be followed backward as 
much as 25 or 50 /a. Nevertheless, it seems fairly certain that two 




136 


Mycouxsia» Vol. 38, 1946 


developmental states must have belonged tc^ether^ because no other 
predaceous mycelium, and no other spores at all suggestive of the 
Zodpagaceae, were to be found then or later in the same tracts 
of substratum. 

As has been intimated, the conidia (fig. 5, jF, fl-r) in a general 
way resembled those of Acaitlopagc tctraccros with respect to size 
and shape; and, moreover, were similarly provided at the Iiase with 
a short stipe-like empty hyplial jmrt. At the apical end, however, 
they bore commonly from 8 to 15 empty appendages, while in A. 
tctraccros the number of such parts ranges usually from 3 to 6. 
Their appendages, though more numerous, were, on the whole, 
scarcely half as long as those of A. tctraccros, sometimes, indeed, 
being reduced to wart-like protulierances (fig. 5, F, c, ;. m, o, p, 
y). In A. tctraccros the appendages are regularly borne in a circle 
around the crown of the spore, whereas in the conidia under con¬ 
sideration they were more often found distributed all over the distal 
end in a bristling crest. An epithet comix)unded [)artly of a word 
meaning “crest’' may therefore perhaps be helpful in distinguishing 
the fungus producing these conidia from the congeneric form most 
similar to it. 

Acaulopage lophospora sp. nov. 

Mycelium sparsum; hyphis hliformibus, incoloratis, primum continuis, })arce 
ramosis, plerumque 1-1.5 M crassis, ad animalia minuta iohacrentihus, pellicu- 
1am cujusque capti perforaiitibus, haustorium intus evelventibus quod proto> 
plasma exhaurit; haustorio plerumque ad instar arbusculae ex 3-4 ramulis 
assumentibus 5-25 M lotigis et circa 1.2 m crassis constante. Conidia in super- 
bcie materiae animalia ambient isr singulatim oriunda, hyalina, basi stipitata, 
apice 8-15 appendicibus praedita: cellula vivehti subinde inversum ovifortni 
vel ellipsoidesk sed saei)ius inversum lagenifonni, plerumque 13-25 M longa. 
8-15 M crassa; stipite vacuo, 2-4 m longo, .9-1.4 m crasso; apjiendicibus vacuis. 
vulgo acute subulatis, 3-13 m longis, basi .8-1.5 M crassis, subinde obtuse conicis 
vel verruciformibus, 1.5-3 A longis, .8-1 .5 m crassis. 

Amoebas plerumque 10-20 m latas capiens constiincnsciue habitat in foliis 
plantarum (specierum Syrhiffac, Pot*uli, Tamaricis) putre.scentihus proi)e 
(ireeley, Colorado. 

Mycelium sparse; vegetative hyphae filiform, colorless, si)aringly 
branched, originally continuous, mostly 1 to 1.5 fi wide, adhering 
to minute animals, perforating the pellicle of each captive and in¬ 
truding a haustorium to appropriate the protoplasmic contents: 
haustorium bushlike, often consisting of 3 or 4 assimilative branches 
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Capturing and consuming amoebae, mostly 10 to 20/4 wide, it 
occurs in decaying leaves of Syringa sp., Populus sp., and Tamarix 
sp., near Greeley, Colorado. 


AN AMOKBA-CAPTURING FUNGUS PRODUCING CONIDIA BF.SFT WITH 
LONGISH FINgV.R-L1KE APPENDAGES 

A niaizenieal-agar plate culture that on May 5, 1945, was planted 
with softened discolored roots from a wilting pansy (Viola tri¬ 
color L.) plant newly dug up in Mt. Rainier. Md.. showed, when 
explored microscopically 21 days later, siiarsely scattered conidia 
lieset w’ith bristling ap})endages in a manner reminiscent of the 
amoelia-capturing fungus I de.scril)ed earlier (7: 274-278) as 
Acanlopagc hisiospora. On closer examination it was found that 
the conidia in question were, on the whole, appreciably smaller 
than those of A, lasiospora, and that they more frequently tapered 
noticeably toward the proximal end (fig. 6, A, a-x), thereby ac¬ 
quiring more often a somewhat turbinate shape. Their appendages 
.showed marked distinctiveness in that they were longer than the 
apiiendages of ^1. lasiospora, and only about half as numerous. 

At the time the conidia first came under observation the myce¬ 
lium from which they originated was for the most part already 
empty of contents, making it very difficult to trace the slender 
hyphae for any distance. Unfortunately, liesides, Acaulopage tc- 
traccros was present in considerable abundance throughout the cul¬ 
ture, so that when membranous remains of amoebae were found 
affixed to mycelial elements it was usually not possible to ascertain 
which fungus had been concerned in |>articular instances of capture. 
Details relating to haustorial development must consequently await 
an accession of less ambiguous material. In the meantime the 



138 


Mycologia, Vol. 38. 1946 


curious conidial ornamentation would seem to justify amply the 
recognition in the Zoopagaceae of an additional member to be 
known by a specific epithet compounded of two words meaning 
“porcupine” and “seed,” respectively. 

Acaulopage hyatricoapora sp. nov. 

Mycelium sparsum, parce ramosum; hyi)his incoloratis, prime continuis, 
circa 1M crassis. ad animalia minuta inhaerentibus, pelliculam cujusque capti 
perforantibus, haustorium intrudentibus quod protoplasma exhaurit. Conidia 
in superiicie materiae animalia ambientis singulatim oriunda. incolorata vel 
subinde languide flavida, globosa vel elongato-ellipsoidea vel applanato- 
ellipsoidea vel turbinata, plerumque 7.5-12.5 M longa. 7-14 m crassa, basi in- 
terdum minute stipitata, prope basin semper glabra, medio interdum glabra 
interdum appendicibus vestita, apice sem])er api>endicibus'vestita; apiiendicibus 
in summa 10-50, in maturitate vacuis, digitiiormibus, plerumque 2-6.5 M 
longis, .7-9M crassis. 

Amoebas capiens con.Humensque habitat in radicibus l^iolac trirotoris pu- 
trescentibus in Mt. Rainier, Maryland. 

Mycelium sparse, sparingly branched; vegetative hyphae color¬ 
less, originally continuous, about 1 fi wide, capturing minute ani¬ 
mals through adhesion, perforating the pellicle of each captive, and 
extending into it a haustorium to appropriate tlie protoplasmic con¬ 
tents. Conidia produced singly on the surface of the material un¬ 
derlying or surrounding the animals, colorless or sometimJS faintly 
yellowish, globose or prolate ellipsoidal or oblate ellip.soidal or tur- 
1)inate, mostly 7.5 to 12.5 /a long and 7 to 14 /a wide, sometimes 
minutely stipitate, always glabrous in the region surrounding the 
hilum, glabrous or beset with ap})endages in the ecjuatorial zone, 
regularly beset with appendages at the distal end; the appendages 
commonly numljering 10 to 50 in all, empty at maturity, finger- 
shaped, mostly 2 to 6.5 fi long and .7 to .9 ft, wide. 

Capturing and consuming amoebae, if occurs in decaying roots 
of Viola tricolor in Mt. Rainier, Maryland. 

A STRAIN OF STYLOPAGE RHABDOSPORA PRODUCING LARGISH 

CONIDIA 

Many of the cultures that, after being planted with the cucumber- 
lilac detritus from Colorado, yielded Cochloncma agamum, often in 
association with Ncmatoctonus haptocladns, {lermitted abundant 
development also of Stylopage rhahdospora. On the whole the 
Colorado strain showed’ satisfactory agreemeiijt with the original 
description of the species, but its conidia, ranging in length from 
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30 to 52ft, and in width from 2.7 to 3.2ft (fig. 6, B, C, a; 
D, a, b; E, a; F, a, e), exceeded the dimensions previously given. 
The Amoeba attacked by it was manifestly of the same species as 
the one earlier found serving as prey, though some individuals 
measured no less than SO ft when drawn into a rounded shape (pig. 
6, C, &). While the single prolate-ellipsoidal nucleus present in 
these larger animals measured as much as 14 ft in length and 11 ft 
in width (fig. 6, C, b) it revealed, like the smaller nuclei figured 
earlier (3: p. 375, fig. 4, A, C), about 30 to 35 oblate ellipsoidal 
bodies distributed peripherally; about 10 to 12 of the bodies being 
usually visible in profile view. The larger animals as well as the 
smaller ones (fig. 6, D, c ; E, b ; F, b) were often attacked directly 
by adhering conidia, which in such instances would intrude a haus- 
torium while at the same time putting forth one (fig. 6, D, d, e\ 
F, c) or two (fig. 6, £, rf, c) germ hyphae. Again, much as in 
the earlier material, a hyphal branch (fig. 6, F, d) on encounter¬ 
ing a germ hypha from a conidium nearby (fig. 6, F, c) would 
often conjugate with it (fig. 6, F, /) to initiate development of a 
zygospore. 

Bureau of Plant Industry, 

U. S. Horticultural Field Station, 

Beltsville, Maryland 
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Drechsler: Three New Zoopagaceae 

EXPLANATION OF FIGURES 

Fig. 1. Cochlonema agamum; drawn to a uniform magnification with the 
aid of a camera lucida; X 1000 throughout. A, Specimen of Amoeba verru¬ 
cosa still active though infected with 3 thalli, o-r; rf, r, same thallus as r, 
but drawn 30 minutes later and 4 hours later, respectively; u, host nucleus 
in virtually healthy condition; o, same host nucleus 6 hours later, showing 
abnormal mottling in outer layer; p, same host nucleus, restored to virtually 
normal condition through incubation for 16 hours at 15® C.; 7 \ contractile 
vacuole of host; w, digestive vacuoles crowded with ingested bacteria; 2() 
ingested spores of a mucoraceous fungus are shown scattered through the 
protoplasm. B, Specimen of Amoeba verrucosa still actively motile though 
infected with seven thalli, a-y, of various sizes; «, host nucleus; 7 ', contrac¬ 
tile vacuole containing a group of spores from a mucoraceous fungus; 14 
other similar spores are shown distributed through the host cytoplasm. C, 
Smalt specimen of Amoeba verrucosa still motile though infected with three 
thalli, a-c; ti, host nucleus; v, contractile vacuole, to, digestive vacuole con¬ 
taining ingested bacteria; 14 ing^ted spores of a mucoraceous fungus are 
shown scattered through the cytoplasm. I), Small disabled specimen of 
Amoeba verrucosa infected with a large thallus, a. that is putting forth two 
reproductive filaments; ii, host nucleus; v, contractile vacuole; 7i*, digestive 
vacuole crowded with bacteria; six ingested siwres of a mucoraceous fungus 
are shown imbedded in the host cytoplasm. 

J'lG. 2. Cochlonema agamum; drawn to a uniform magnification with the 
aid of a camera lucida; X KKK) throughout. A, Si)ecimcn of Amoeba verru¬ 
cosa still capable of slight movement though infected with 15 thalli, o-mi, o, 
p, mostly rather small; ii, host nucleus abnormal in the organization of its 
darker material; 7'. contractile vacuole. B, Large specimen of Amoeba ver¬ 
rucosa still cai>able of slight movement though infected with 15 thalli of 
moderate size, a-m, o, p; ii, host nucleus of virtually normal appearance; 7', 
contractile vacuole. C\ Portion of a thallus showing a reproductive filament 
and its connection with a young growing conidiiferous hypha; the latter from 
lack of space being shown in parts connected in proper sequence by broken 
lines. I), Catenated conidia as fimnd in the proximal i)ortion, a, and in a 
more distal portion, b, of a chain. H, Random assortment of disarticulated 
conidia, showing ordinary variations in size and shape. F, Small thallus that 
has yielded most of its contents in prolonging its single reproductive filament 
into a zygophoric hypha from whose distal cell a young azygospore has 
burgeoned forth laterally. G-L, Mature azygospores to each of which is 
attached the empty membrane of the distal cell. 

Fig. 3. Cochlonetna agamum; drawn to a uniform magnification with the 
aid of a camera lucida; X 500 throughout. A, Specimen of Amoeba t'erru- 
cosa still capable of .some movement though infected with a large thallus, a; 
M, host nucleus of nearly normal appearance; 7’, contractile vacuole; te^js, 
digestive vacuoles to a large extent crowded with ingested bacteria. B, Dis¬ 
abled si>ecimen of Amoeba verrucosa whose contents have been almost com¬ 
pletely assimilated by the large thallus, which in turn has lost most of ‘ts 
protoplasm in putting forth conidial apparatus from three reproductive fila¬ 
ments, «-(•; a short diverticulum, d, evidently representing a lourth repro- 
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ductive filament that aborted at an early stage* C, Specimen of Amoeba 
verrucosa whose contents have been almost completdy assimilated by seven 
thalli, o-p, which collectively have given rise to the 19 conidiiferous hyphae 
and conidial chains h-s\ a having given rise to h; h to t, i; c to k, I; d to 
0 , and to pt q; e to r, s; ftot;g to u, v, and to w, D, Specimen 

of Amoeba verrucosa killed by 2 large thalli, a and b, each of which has 
given rise to two reproductive filaments; the more proximal filament from 
thallus a having then produced the zygophoric branches c and d; the more 
distal filament from thallus a in like manner having produced the zygophoric 
branches e, f, g; the proximal filament from thallus b having product the 
zygophoric branches A, i, /, k ; the more distal filament from thallus b having 
produced the zygophoric branches / and m. 

Fig. 4. Cochlonema agamum; drawn to a uniform magnification with the 
aid of a camera lucida; X 1000 throughout. A, Specimen of Amoeba verru¬ 
cosa disabled from infection by six thalli, a-/, five of which, u-r, have each 
put forth a reproductive filament that in every instance is extending zygo¬ 
phoric branches into the surrounding material—thallus a in this manner giv¬ 
ing rise to branches k, I, m; thallus b to branches < 7 ,- r; thallus c to branches 
s, tf Ut v; thallus d to branches tc, x ; and thallus c to branches y, s; n, host 
nucleus. B-L, Distal portions of zygophoric branches, showing development 
of azygospore in various positional relationships to the terminal cell, and in 
two instances (/C, L) showing ramification of the terminal celt. Af-T*, De¬ 
tached mature azygospores, showing variations in size and sculpturing. U- 
IVf Empty thalli of moderate size, with three ((/) or four (^^ IV) trans¬ 
verse partitions, and with one (f/, D or two (H') reproductive hyphae; 
the distal portion of each thallus collapsing and evanescing. ^ 

Fig. 5. Acaulopage lophospora; drawn to a uniform magnification with 
the aid of a camera lucida; X 1000 throughout. A^ Portion of mycelium to 
which are affixed the virtually empty pellicles tjf five amoebae, a-c, B, Por¬ 
tion of mycelium to which aic affixed: a, one moribund amoeba that still 
reveals a nucleus, a contractile vacuole, and a remna^ of cytoplasm; b-d, 
three virtually empty pellicles of conspecific amoel>ae; r, /, two empty en¬ 
velopes of very minute micnMtrganisms. Portion of hypha to which is 
attached a moribund amoeba largely expr(ii>riati*d of its cytoplasm. D, 
Conidium shown attached to an empty collapsing evanescent hypha. H, 
Conidium shown attached to a short branch arising from a mycelial filament. 
F, a-Sf Detached conidia showing variation^ in size and shape of the living 
cell, as well as in size, shape, number and arrangement of the apiicndages. 

Fig. 6 . Drawn to a uniform magnification with the aid of a camera lucida: 

X 1000 throughout. A, Acaulopage hystricospora: Detached conidia, o-.r, 
illustrating usual variations in size and shape of the living cell, as well as in 
number, size, and arrangement of the appendages; 16 of them being 

shown as viewed at a right angle to the longitudinal axis; two (< 7 , r) as 
viewed from below, with the hilum surrounded by a glabrous area; six (z-.r) 
as viewed from above, with appendages arising everywhere from the apical 
surface. P-F, Stylopage rhahdospora (.strain from Greeley, Colorado) : F, 
Detached conidia, u-m, showing variations in size and shape. C, Conidium, 
a, infecting a large individual amoeba, b ; nucleus of animal being drawn to 
show all the oblate ellipsoidal bodies distributed throughout its periphery. 
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U, Two conidia, « and b. infectliW a ^ ai^ f, putti^iorth 
the ffcnn tubes d and e, respectively. E, Conidiam, a, that has Urttvdtd OK 
haustorium into a snull captured amoeba, b, besides'producing and later 
evacuating another haustorium, r, while at the same putting forth two germ 
hyphae, d and e, P, Conidium, a, which has largely depleted a captured 
amoeba, b, by means of a haustorium, besides putting forth a germ hypha, r, 
one of whose branches, d, has encountered the germ tube from a neighboring 
conidium, e, and is uniting apically (/) with it. 



STUDIES ON SOME FUNGI PROM NORTH¬ 
WESTERN WYOMING. I. PYRENO- 
MYCETES 

Lewis E. Wehmeyer * 

(with 20 figures) 

During the summer of 1940, the vjriter s|>ent several months at 
the Rocky Mountain Field Station of the University of Michigan 
(Camp Davis), at the mouth of Ho1>ack Canyon, some seventeen 
miles south of Jackson, Wyoming. During this j^riod, collections 
and observations of the fungi of this region were made within a 
radius of some forty or fifty miles. This area is very interesting 
from a mycological viewpoint. It includes the Jack.son Hole area 
aliout the Snake River, the Teton National Park, with its rugged 
peaks, a number of other mountain ranges and a large area of 
high, dry, hilly sagebrush country. 

At first inspection this does not appear to be a region favorable 
for fungus growth. However, it is of special interest several 
respects. The fleshy fungi, it is true, a])pear to \ye absent over a 
large part of the area and during most of the year, but even these 
do occur, and in abundance, after the very local, but often heavy 
showers of late summer. To collect these one must l)e on the right 
spot at the right time—^a few days after such periodic showers. 
Only a few such (jpportunities were encountered, and no great at¬ 
tention was paid to fleshy orms. 

Parasitic fungi, such as leaf six>ts, rusts, etc., also al)ouncl. The 
region has a large and varied host flora w'hich will yield an 
abundance of such parasites. Dr. Solheim’s accounts and collec¬ 
tions (11: pt. 1-4) have recorded many of these. A third flourish¬ 
ing fungous flora, and the one in which the writer was most inter¬ 
ested, is that found on the stems of herbaceous and winidy plants. 
The Pyrenomycetes and Fungi Im|)erfecti on dead stems grow 
luxuriantly, particularly at the higher elevations and in the moun¬ 
tain meadows. In these situations there is a heavy winter snow- 

* Papers from the Department of Botany of the University of Michigan 
no. 764. 
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fall which remains late in the spring, often into the early i>art of 
July. There is also a luxuriant growth of herbaceous plants in 
these mountain areas and a great variety of host species are repre¬ 
sented. The dead herbaceous stems are covered and protected by 
heavy snow all winter and are thoroughly saturated with moisture 
for a long period during the spring. These conditions are ideal 
for the growth and maturation of stem fungi. An excellent oppor¬ 
tunity was thus presented to make extensive collections on a wide 
variety of hosts and to make a comparative study of them, which 
it was hoped might throw light on several vexatious questions. 

Some 115 collections were made on the stems of some seventy 
different host genera. Certain generalities stand out from the 
stud> of these collections. A numlier of species are usually found 
associated uix)n the same stems. Frequently as many as eight 
fungi (No. 1114 on Aquilcgia, 1121 on Agastachc, 1134 on Linum 
etc.), including pycnidial stages, wereJound on the same collection 
of stems. On the Agastachc stems cited, five s|>ecies of Plcospora 
were found. In all, ^298 such “occurrences” were recorded from 
these 115 collections. The fruit bodies of the various species are 
often intricately intermingled but sometimes widely scattered. 
They are, in many cases, difficult to distinguish even under a bi¬ 
nocular dissecting microscope, and the presence of a s^iecies is often 
discovered only after a microscopic mount has been made. This 
difficulty of separation no doubt explains much of the confusion in 
the literature concerning the interpretation of various exsiccati and 
tyjK: material, and makes the inclusion of careful drawings of spores 
and other diagnostic characters all the mure imj)ortant in the de¬ 
scription of these fungi. 

Likewise, such multiple occurrences indicate the dangers of in¬ 
terpreting genetic connections by mere asst)ciation alone. Any 
widely distributed conidial stage, such as Hctcropatella unihilicata, 
can be found associated with a wide variety of ascus stages of 
different species, and the reverse is likewise true of most of the 
ascus stages. Occasionally, a repeated asscKiation of two such 
stages, as the occurrence of Scolecotrichiim-like conidial forms 
with MycosphacreUa Tassiana, may indicate a greater j)rol)abilitv 
i»f their genetic relation, but dues not constitute proof. 

Most of the species on dead stems arc common and ubiquitous 
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on many host genera (Pleospora permunda, Mycosphaerella Tas^ 
siana. Heteropatella umbilicata etc,), whereas others seem to be 
limited to one host genus (Sphaerulina Gcntianae, Apiocarpella 
(sp.), Pleospora (sp.) or seem to favor certain families of hosts 
or certain groups of host genera (Leptosphaeria Erigerontis, 
Mycosphaerella dolichospora etc.)* The most frequent genera 
in this region are Pleospora, Mycosphaerella and Leptosphaeria 
in the order named* Many species of these stem fungi are 
supposed to start their cycle as parasites on the living plant parts 
and form the ascus stage saprophytically over winter on the 
dead parts. Those species mentioned above as being limited as to 
host, may represent such restricted parasites but more extensive 
collections are needed, which when made often reveal a range that 
is much wider than might l>e susj)ected. It seems quite obvious 
that most of these stem fungi are not limited in their host range, 
and seem to develop saprophytically. Some species, as Myco- 
sphaerclla Tassiana and Pleospora permunda, can be found on al¬ 
most every collection that is made. An interesting side-light on 
this distribution is that a sjjecies often appears in a few localities 
but on a numlier of different hosts. This was quite ap^fp'ent in 
the study of Pleospora, where collections segregated on a morpho¬ 
logical basis alone often tumed out to have come from one or a few 
limited localities but on different hosts. It ap^iears that a fungous 
species becomes established at a station and spreads readily in that 
area to the stems of many different higher plants. 

Lying at an altitude of from 6000 to 11,000 feet, this region 
shows a definite arctic-alpine competent tn its fungous flora. 
Such species as Het'eropatella umbilicata, Mycosphaerella Tas¬ 
siana, many of the clathrate species of Pleospora, etc., are reported 
in almost all of the lists from localities of high altitude or latitude. 
There also seems to be a rather distinct component of the fungous 
flora of herbaceous stems which is found chiefly above 8000 to 8500 
feet elevation. Too few collections have been made to be greatly 
significant, but all collections, for instance, of Nectriella Pedicu- 
laris, Apiosporella alpina, A, Mimuli, Mycosphaerella dolicho¬ 
spora, Sphaerulina Geniianae, Heieropatella umbilicata, Sirexcipula 
(sp.) and many other species, were taken from elevations of 8500 
feet or above. Again, very few species were found to occur both at 



Wehmeyer; Fungi from Northwestern Wyoming 147 

the lower elevsitions of 6000 to 8000 feet and at the higher levels 
above 8000 feet. Additional collections may show other interest¬ 
ing relationships. 

The present paper is concerned with the Pyrenomycetes (ex¬ 
clusive of Pleospora and Leptosphaeria) found on stems. In the 
course of this discussion, it will be necessary to refer to certain 
new species of the Fungi Imperfecti which are to be described in a 
following paper. Such species are referred to in parentheses, i.e. 
Phoma (sp.). The taxonomic situation in the genera Pleospora 
and Leptosphaeria is in such a confused condition that a special 
study has been made of the fairly large series of collections of these 
genera, and will be presented in a sejiarate paper. Similar diffi¬ 
culties are found in other large genera, as Phoma, Mycosphaerella, 
Septoria, etc., where many descril)ed species are based upon their 
occurrence u|X)n some host species or genus, rather than upon any 
morphologic distinction. 

The chief localities at which collections were made are briefly 
described below, and are later referred to merely by these names. 
Inasmuch as all collections were made during the summer of 1940 
and within fifty miles of Jackson, Wyoming, the year and town 
are omitted from collection citations. Siiiall letters after collection 
numbers indicate series of species occurring on the same collection 
of stems. 

Camp Davis : Situated on flat land at alxiut 6000 feet elevation, 
at *ht mouth of Holiack Canyon, on the Hoback River, some seven¬ 
teen miles south of Jackson, Wyo. Surrounded by dry gravelly 
flats and foothills, covered largely with a sagebrush vegetation with 
abundant herbaceous growth in the richer and moister areas. 
Some poplar and forest growth on low hills behind the camp, 
elevation up to 6500 ft. 

Cream Puff Mt. ; A local name for a mountain north of Camp 
Davis, across the Hoback River, with an elevation of 9665 ft. 
Most collections were taken .from the upper slopes and crest, which 
are covered w'ith an herbaceous flora of the alpine meadow type. 

Hoback Canyon : River flats and steep slopes along the Hoback 
River and ravines of tributary streams. Mostly rocky slopes with 
a brushy or coniferous cover and scattered small meadow s. Ele¬ 
vation 6000-7000 feet. 
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Glory Mt. : Peak directly north of the Teton Pass road at its 
summit, consisting of steep rocky slopes, sparsely wooded. Eleva¬ 
tion 8500 feet at the pass, 10,000 feet at the top. This slope, al¬ 
though exposed, is thoroughly watered by melting snow and 
supports a great variety of herbaceous alpine plants. Summit 
covered with a stunted alpine growth, with a few small meadows 
just below. Most collections made between 9000 and 10,000 feet. 

South of Teton Pass: This refers to a region south of Teton 
Pass road, which is a high ridge running southward. It consists of 
steep slopes and high meadows, mostly open, but in part forested 
with conifers, at an elevation of 8500-9500 feet. This area in¬ 
cludes large areas of lush meadows mostly al)ove 9000 feet which 
yielded many collections. 

Togwotee Pass: Twenty-five to thirty miles east of Moran, 
Wyoming. Collections were made on the sloi)es and summit of 
Breccia Peak, at an altitude of 9500 to 10,500 feet. The lower 
slopes are wooded or park-like, the upper slopes covered with a 
continuous alpine meadow with many herbaceous species. 

Skyline Trail: A trail leading over the high plateau behind 
(to the west of) the main Teton Range. Collections wJfe made 
on two separate trips. The first on July 24, was on the north 
portion of the trail, up the south fork of Cascade Canyon. Collec¬ 
tions were made in two high alpine meadows al)Ove timl)er line, at 
elevations of 10,5(X) to 11,000 feet. On August 4, a few collections 
were made along the southern portion of the trail on the lower 
Wooded slopes of a branch of Death Canyon and at “Overlook/’ at 
elevations of 9000-9500 feet. 

Apiosporella alpina sp. iiov. (fig. 2) 

Perithecia dense dispersa, deinde erumiMsntia, supcrficialia (ab cxfoliatiunc 
epidermatis), atra, nitida, depresse globosa, 250-350 m diametro, 200-250 /a 
alta; pariete 30-50 a* crasso, ex parenchymate crasso, atro constituto. Asci 
cylindrici-davati, 85-100 /a longi, 10-13 it crassi, apicali membrana incrassata. 
Sporae biseriatae ellipsoidales vel inaequilateralts, 16-21.5 m longae, 4.5-6 p 
crassae, ad apicem attenuatae, inaequaliter biccllulae, cellula apicali breviore 
quam altera, 8-9 m longa. 

Specimen typicum in caulibus vetustis Pcdicularis bracicosac Bentb., proin* 
Togwotee Pass, Teton Co., Wyoming, 8 Julii, 1940, legit L. K. Wchmeycr, 
sub numero 1095. 
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Peritheda thickly scattered, formed beneath the epidermis but 
soon erumpent-superfidal by exfoliation of that tissue, shiny blade, 
flattened-spheric, 2S0-3S0 x 200-250 /», walls thick (30-50/*), 
sclerotial, of dark, coarse parenchyma, sharply delimited next the 
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hymeniuni. Asci cyhndric-clavate, wall somewhat thickened at 
the apex, 85-100 X 10-13 fi. No paraphyses nor paraphysis-like 
structures were seen. Spores biseriate, ellipsoid to inequilateral, 
usually narrowed toward one end and with a septum excentrically 
placed near this end, hyaline, variable in size with maturity, 16-21.5 
X 4.5-6 ft, shorter cell 8-9 ft long. 
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Togwotce Pass: July 8, on Pedkularis bracteosa Benth., leg. L. 
E, Wehmeyer (1095) (Type), and P. racemosa Dougl. (1097a). 

Skyline Trail: July 24, on Hedysarum sp. (1173b). 

Although there are no paraphyses in these perithecia, their large 
size suggests Didymella rather than Mycosphaerella. Saccardo 
erected the genus Apiospora for unequally two-celled forms of 
pimple Pyrenomycetes of this type. Hohnel ( 4 : 1215) claimed 
that the type of this genus, A. Montagnei Sacc., was a stromatic 
dothideaceous type on grasses and erected a new genus Apiospor-- 
ella for the simple, so-called sphaeriaceous, Didymella-like species, 
but gave no description nor designated any type. Theissen (13: 
275) later discussed this genus, gave a diagnoses, and chose Apt- 
osporella sepincolaejormis (Sacc.) Theiss. as the type. Several 
species, including Apiosporella sepincolaejormis (A. rhodophila 
(Sacc.) Hohn.), Didymella ettpyrena Sacc., D. nivalis (Fck.) B. 
& V., and D. Delphinii Earle, have spores from 15-25 X 7-9/* 
which cover the range of spore size of this and the following spe¬ 
cies. These four collections of Apiosporella present a more or less 
overlapping series of spore sizes varying with degree of maturity, 
but seem to fall into the two species here described, which is sup¬ 
ported by the association of a Phoma (sp.) with the two 'c?)!lections 
of this species on Pedicularis and of a Macro phoma (sp.) with that 
on Mimulus, if these represent conidial connection. Using this 
same line of reasoning, the collection on Hedysarum (1173b) 
might be considered distinct, because it is associated with an A pi- 
ocarpella (sp.). This Apiocarpella, on tlie other hand, is asso¬ 
ciated on another collection of Hedysarum (1126) witli Sphaeru- 
Una inaequalis. All of which reveals the dangers of using such 
circumstantial evidence in the erection of species. Only compari¬ 
son with type material can determine whether any or all of these 
collections are identical with the species mentioned. 

Apiosporella Mimuli sp. nov. (figs. 1 & 3) 

Perithecia dense dispersa in areis interruptis, depresse globosa, 400-500/* 
diametro, atra, enimpentia, superheialia; pariete 30-50 M crasso, cra.sse paren- 
chymatoso, atro; ostiolis papilliformibus. Asci clavati, basi angustati, 90- 
100 /* longi, 16-18/* crassi, pariete apicali incrassato. Sporae biseriatae, 
fusiformi-ellipsoideae vel isymmetricae vel paululo curvatae, inaequaliter bi- 
cellulae, hyalinae, 23-32/* longae, 5J-8.5/* latae, cellula inferiore circa 10/< 
longa. 
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Specimen typicum in caulibus vetustis Mimuli Lewisii Pursh, secus viam 
“Skyline Trail,” Teton National Park, Wyoming, 24 Julii, 1940, legit L. E. 
Wehmeyer, sub numero 1171. 

Perithecia thickly scattered locally, 400-500/4. in diameter, flat- 
tened-spheric, black, formed 1)eneath the epidermis but soon eruni- 
pent-superficial, ostiole papillate, walls 30-50 /a thick, consisting of 
coarse black parenchyma. Asci clavate with a tapered base and a 
thickened apical wall, 90-100 X 16-18/1. Spores biseriate, fusoid- 
ellipsoid to inequilateral or slightly curved, unequally two-celled, 
hyaline, 2S-32 X 5.3-8.S /i, lower cell about 10 /i long. 

On Mimulus Lewisii Pursh, Skyline Trail, July .24, leg. L. E. 
Wehmeyer (1171) (Type). 

This species differs from the preceding in the definitely larger 
spores. It is associated with a Macrophoma (sp.). 

Diatrypella DiscoiDEA Ckc. & Pk. 

On Betula glandulosa Michx., Camp Davis, July 4 (1080). 

This collection shows the typical circular discs, long stalked asci, 
spore bearing portion 35-55 X 7-8 /i and allantoid spores, yellow¬ 
ish in mass, 3.5-5.5 x 0.8-1 /i. 

Didjrmella Castillejae sp. nov. (fig. 4) 

Perithecia dense dispersa, superhcialiter erumpentia, globosa vel paulum 
depressa, 200-300/i diametro, 150-200/i alta; ostiolo centrali, papilliformi; 
pariete 50-80 m crasso, bistratoso, exteriore crasso, atro, interiore tenuiore, 
hyalino. Asci longe cylindrici, 55-70 pt longi, 7-9 m crassi, membrana ad api> 
cern incrassata; paraphysibus nulHs, sed pseudoparaphyses adsunt. S|)orae 
l)i .etiatae fusoideo>eIlipsoideae, bicellulae, hyalinae, ad septum pauIo cim> 
strictae, 12.5-14 m longae, 3.5-4.5 M crassae. 

Si)ecimen tyi)icum in caulibus vetustis Castillejae miniatae Duugl., proiw; 
Camp Davis, Jackson, Wyoming, 24 Junii, 1940, legit L. E. Wehmeyer, sub 
numero 1043. 

Perithecia rather thickly scattered beneath the epidermis, soon 
erumpent, globose or somewhat flattened, 200-300 X 150-200/1, 
with a central papillate ostiole and thick (50-80/i) stromatic walls 
consisting of an outer layer of coarse black parenchyma and an 
inner thin hyaline layer. Asci long cylindric, with a thickened 
apical wall, 55-70 x 7-9 /i. No true paraphyses, but some inter- 
thecial tissue present. Spores biseriate, fusoid-ellipsoid, two-celled, 
hyaline, slightly constricted at the septum, 12.5-14 X 3.5-4.5 /i. 

On Castillcja miftiata Dougl., Camp Davis, June 24, Ic^. L. E. 
Wehmeyer (1043) (Tyjie). 
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Didymella exigua (NiessI) Sacc. 

Perithecia scattered, formed beneath the epidermis, soon erum- 
pent, globose to strongly flattened, 250-400 X 200-300 fj, with a 
central conic to strongly flattened ostiole, walls 20-40/i thick, com¬ 
posed of coarse black parenchyma, asci clavate, apical wall some¬ 
what thickened, not fasciculate, with a slight amount of interthecial 
tissue, but no true paraphyses, 55-70 X 9-12 /a. Spores biseriate, 
fusoid-ellipsoid, often inequilateral or slightly curved, two-celled, 
hyaline, slightly constricted at the septum, 16^19.5 X 4.3-5.5 fi. 

South of Teton Pass: on Pcdicidaris contorta Benth., July 11, 
(1135). 

Holiack Canyon: Red Creek, on Scnccio scrrfl Hook., July 25, 
(1184). 

No species are described on these hosts that fit these collections, 
but they are nearest to D, exigua, described from various herbace¬ 
ous hosts. 

Guignardia Epilobii (Wallr.) comb. nov. (figs. 13 & 14) 

Sphaeria Epilobii Wallroth, Flora Cryptogamica Germ. 2: 771. 
1833. ^ 

Perithecia thickly scattered, on the surface as minute, black, 
circular, sunken, saucer-shaped sjxits, formed lieneath the epider¬ 
mis, globose, or usually with a flattened ui>i>er surface, l>ecoming 
collapsed, 150-300 X 100-150/i, with a central i)ore-like ostiolar 
rupture of the thick dothideaceous wall of dark colored pseudopar- 
enchynia. The perithecia are often anchored in the substrate by a 
stromatic foot of this same tissue, 100 X 70-100 fi. Asci clavate. 
with a tapering base, 40-75 7-10/i, wall thin, collapsing, but 
persistent when empty, emitted in a fasciculate group, without any 
paraphyses.. Spores biseriate, broad fusoid-ellij>soid, one-celled, 
hyaline, 10-14 X 3-5.3 /*, 

South of Teton Pass: on Epilohium angustijolium L., July 11, 
(1116). 

This species belongs to the controversial Laestadia-Guignardia- 
Gnomonina group, whose involved historical background has lieen 
reviewed by Hohnel (5), Sydow (12) and Miller and Thomp¬ 
son (9). Miller and Thompson conclude their remarks with the 
following words: “The writers of this paper will follow Petrak in 
considering Sphacrella Bidivcllii the type of Guignardia, and so re- 
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strict the genus to forms with uniloculate stromata, with no beak, 
fasciculate asci, no paraphyses and one-celled ascospores ” The 
genus name Gutgnardta is used here in this sense. Nevertheless, 
the writer believes this to I>e a make-shift solution. He is strongly 
inclined to Sydow’s view that Viala and Ravaz’ real intentions were 
the substitution of the name Guignardia for the name Laestadia, 
and that they had no right and no intention to present Guignardia 
Bidai’ellii as a type, for if this species were congeneric with Laei- 
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tadia alnea, it obviouhlj could not lx? the t}pe, and if it were not 
congeneric, they would obviously be erecting a new genus, with 
G, Bidwcllti as a type, and not a substitute name. This view 
makes Laestadia, Guignardia, and Gnomonina synonymous, but 
leaves no name for the group here considered (including G. Bid- 
welhtf). Hohners conclusions cannot be taken as final. He 
never saw G, Btdzirllii, which is ap|)arently not a Phyllachorclla. 
A comparative study of the t\|ies of Laestadia, Phyllachorella, 
Montagnellina, Haplothecnim, Laestadiella and other genera must 
lie made before this question can lie resolved. 
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Herpotrichia quinqueseptata Wicr 

The ascospores of this material are light yellow-brown, S-sep- 
tate, 25-28 X 7-8 /*, and the spores and asci are identical with 
figures given by Wier ( 14 ). 

Medicine Bow Mts., Laramie, Wyo.: on Picca Engelmanni 
(Parry) Engelm., June 15 (1009). 

Hypodermella con color (Deam.) Darker 

Hysterothecia sunken, walls colorless, 300-400 X 200-250 ft. 
Asci clavate, with a tapered base, 85-110 X 14-16 ft. Paraphyses 
filiform, numerous. Spores clavate-fusoid, rounded at one end, 
tapered toward the other, 40-44 X 2.5-3.5 ft, with a gelatinous 
envelope 3 ft thick when first emitted from the ascus. 

On Pinus Murrayana Balf., Camp Davis, June 17 (1004). 

The association of fungi on these needles is an interesting but 
confusing one. The Hypodermella appears on the upper surface 
of leaves of the previous year, as small papillae, or later, as small 
sunken watery spots, with a minute central ostiole. These needles 
have dry, brown, discolored tips, but the hysterothecia are scattered 
on and concolorous with the green living portions. Themplorless 
hysterothecia place this collection in the group of related species 
including H. sulcigena (Rostr.) Tub., H. montivaga (Petr.) 
Deam. and H, concolor (Deam.) Dark. It is placed in the last 
species because of the small hystenithecia, although the si)ores are 
smaller than given for that s|)ecies (45-60 X 6-8 fi) by Darker 
( 2 ). 

On these same living nee<Bes, there occurs a Hendersonia (sp.) 
which appears to 1>e parasitic and is very .similar to H. acicohi 
Munch. & Tub. It is of interest in this connection that 1-ager- 
berg’s (6) contention that H. acicola is the conidial stage of H, 
sulcigena has been accepted by most European workers, whereas 
Darker (2: 56) states that “From observations made in western 
America on the closely related species, H. montivaga, the writer 
believes that Hendersonia is merely a secondary fungus following 
up after the disease has been initiated by the other species.’* 
Darker gives no notes of the Hendersonia concerned. This view 
of Darker’s is lx)me out to some extent by the occurrence on the 
same infected needles of other fungi of a secondary nature. Myco- 
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sphaerella Hypodermellae is found on these same needles, and its 
conidial stage ( ?), a Scolecotrichum (fig. 10), is found parasitiz¬ 
ing the hysterothecia of the Hypodermella, In addition, a few 
minute pycnidia (50-70/x in diameter) of a Ramularia, with long 
cylindric, straight to curved, 4;celled, hyaline conidia, 19-30 X 2- 
2.5/a were found parasitizing these same hysterothecia. It is 
obvious that the Hypodermella, which supposedly was the primary 
infection, so weakens the needles, that a numl)er of secondary fungi 
gain entrance. 

Lophodermium nitens Darker 

Glory Mt.: On Pinus flexilis James, June 20 (1030), 

Metasphaeria juncinella Mout. (fig. 16) 

* 

Appearing on the stems as widely but evenly scattered, minute, 
black dots, which are the globose immersed perithecia, 100-200 fi in 
diameter, with walls 5-10 fi thick, of coarse dark pseudoparen¬ 
chyma ; ostiole pore-like. Asci few, saccate to broad-clavate, with 
a thickened wall and a claw-like liase, 50-70 X 18-20 /t. Spores 
crowded fasciculate, cylindric, straight or slightly curved, hyaline 
to pale yellowish, trisqitate, sometimes slightly constricted at the 
central septum, and often with a terminal, globose appendage when 
released from the ascus, 32-41 X 5-5.5 /i. 

Elk Refuge, Jackson, Wyo.: on stems of Scirpus validus Vahl, 
July 1 (1071a). 

This material is rather immature and it is possible that the sjxires 
niuy become darker in color and so place it in Leptosphaeria. It is 
very similar to L. juncicola Rehm. It differs from the description 
of Metasphaeria juucinella, however, only in the shorter and stouter 
asci, but these asci often elongate with maturity, and it is placed 
here until further material can be examined. The perithecia are 
accompanied by a Phaeoseptoria (sp.), which has slightly larger 
and more widely spaced pycnidia. 

MveoaPHAERELLA : The custom of describing species upon the 
basis of host occurrence leaves very little meaning to species names 
in this group of saprophytic stem inhabiting fungi, where host 
limitation has not been demonstrated. 

The intention in this paper is to arrange the material in such 
a way that it is available for later reference, rather than to bury it 
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beneath the names of a number of new species or misdetermina- 
tions. To that end, the collections have been arranged in Table I 
according to spore size, and lines are used to separate probable 
species groups, the differential characters of which are elaborated 
upon in the text descriptions. In Table II a large number of 
collections, showing certain characters in common, are similarly 
arranged and placed under the collective species Mycosphaerella 
Tassiana (de Not.) Johans. 


TABLE I 


No. 

Host 

spore Range 

Asci 

Peritliecia 

1067 

Pedicularis 

8-10X2-2.5 

25X7 ' 

100-200 

1131c 

Clemaiis 

10.5-11.5X2.5 

37-43X7 

100-125 

1112c 

Carum 

10.5-16X3-3.5 

35-40X7 


1113 

Erigeron 

12-13X3-4 

44-53X7-9 

100-150 

1056 

Aquilegia 

12.5-15X3-3.5 



1180 

Aquilfgia 

12.5-16X3.5 

36-38X11-14 

100-150 

1114 

Aquilegia 

16-18X3.5 

45-55X9-10.5 

100-150 

1045a 

Delphinium 

12.5-18X3.5-5 

50-60X12.5-16 


1024a 

Composite 

14 18X3.5-4.5 

45-53X9-11 

150-200 

1129 

Delphinium 

14-18X3.5-4.3 

53X10.5-12.5 

150-200 

1004b 

PiNUS 

13-16X3.5-5 

70-90X17-21 


1072 

JUNCUS 

14-18X2.5-3.5 

30-35X8-12 

40-50 

1124 

Clematis 

22-30X2.5-3.5 

50-55X12-13 


1131 

Clematis 

29-35X3-3.5 



1166 

Carum 


62-70X14 

120 KSO 

1026t' 

Umbellifi r 

32-37X3-3.5 



1112b 

Carum 

33 37X3 3.5 

53-61X14-16 

120 150 


There is much variation to siK)re size with degree of maturity, 
the amount of suliepidermal or superficial hyphal growth, form and 
distribution of perithecia, etc., but it is often impossible to demon¬ 
strate any correlation with host occurrence. The separation and 
naming of species has, therefore, been somewhat arbitrary. Names 
of previously described species have lieen applied wherever practi¬ 
cable. 

Mycosphaerella Tassiana (de Not.) Johans, (figs. 5, 6 & 9). 

Camp Davis: On Glyccrrhisa Icpidota Pursh, Snake River 
Canyon, July 15 (1140) ; Senecio Rydbcrgii A. Nels., Jime 19 
(1033) ; Coimnandra pallida DC. (1011) ; Heuchera IVilliam- 
sii Eaton, June 24 (1044) ; Castilleja linariaejolia Benth., 
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TABLE II 


No. 

Hoet 

Spore Range 

Aeci 

Perithecia 

1140 

Glycerrhiza 

12-16X2-5 

43-68X12-14 

100-150 

1089a 

Penstemon 

12.5-14X3.5 

53X17.5 


1159c 

CASTIfXBJA 

14-15X5 

35-43X16-18 

90-100 

1101a 

Lupinus 

14-17X4.3-5.3 

55-70X19-21 

100-150 

1015a 

Castilleja 

14-18X4.5-5 

55-65X16-17 

100-130 

1119 

OSMORRHIZA 

14-18X3.5-5 

55-70X14-18 

100-140 

1142 

Buplkurum 

14-22X5-6 

43-60X17-23 


1044 

Heuchrra 

14.5-18X5-6 

27-45X15-20 

50-100 

1115 

Thalictrum 

1 (14) 17-22X3.5-7 

35-43X20-23 

100-120 

1022d 

Umbellifer 

! 16-18X5-6 

70X10 



Syntheris 

1 16-18X4-5.5 

43-60X17-22 

100-120 

11261 

Hedysarum 

16-18X3.5-5 

43-53X11-22 


1064 

Helianthella 

16-19X5-5.5 

50-53X10.5-18 

100-150 

1134d 

Linum 

17-19X5-6 

60-70X21 

150-200 


Balsamorrhiza 

17-20X4-5 

70-80X12.5-18 

100-150 


Senkcio 

17-20X5-6 

50-60X19-23 

100-120 

liE9 

Sambucus 

17-20X5-6 

62X21.5 


1011 

COMMANDRA 

17.1 19.5X5-7 

53-65X22 


nua 

Aquileoia 

17-22X5-5.5 

35-40X23-25 

90-120 

IIOilBc 

Rudbeckia 

17-23X5 

62X18 


1121h 

Agastache 

18-20X3.5-4.5 

63-70X18-20 

100-120 

1128b 

Valeriana 

18-21.5X5.3-7 

53-70X22 


1212 

SlSYRHINCHIUM 

18-23X5.3-7 

40-53X18 

80-100 

1100c 

Helianthella 

19-23X5.5-6 

55-65X18-21 


11661 

Carum 

19-23X7 

70-78X18-26 

150-200 

1109 

Agastache 

20-22X4-5.5 

70-75X17-27 j 

100-150 

1167a 

Linum 

21X7 

97X21 

80-100 

1185b 

Draba 

21-22X5 

60x17-19 

100-150 

1016 

Penstemon 

21-24X5-7 

70x18 

100-120 

1023a 

Linaria 

21.5-23X5-5.5 

70X23-25 


1177a 

Senecio 

26.5-28.5X5.5-8.5 

60-70X22- 26.5 

150 


Hoback-Snake River Junction, Jul)^ 15 (1159c); C. flava 
Wats., June 18 (1015a) ; Pcnstcmon glaber Pursh, June 18 
(1016) ; Sisyrinchium angustijoUmn Miller, June 18 (1212) ; 
Balsaniorrhisa sagittaia (Pursh) Nutt., June 26 (1063b); 
IMium Lcu^isii Pursh, June 24 (1047a) and Ilclianthclla 
quinquencrvis (H<K)k.) Gray (1(X)4). 

Cream Puff Mt.: On Pcnstcmon Rydhcrgii A. Nels., July 5 
(1089a). 

Hoback Canyon: On Buplcurum amcricanum C. & R., July 16 
(1142); Aquilcgia coerulca James, June 25 (1056b) and 
Draba lutcola Greene, Red Creek, July 29 (1185b). 

Glory Mt.: June 20, on Syntheris dissccta Rydb. (1032a); 
Balsamorrhisa sagittata (Pursh) Nutt. (1025b) and Linaria 
vulgaris Mill. (1023a). 
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South of Teton Pass: July 11, on Osmorrhisa occidentalis Torr, 
(1119) ; Agastache urticifolia (Benth.) Rydb. (1109 & 
1121h) ; Aquilegia coerulea James (1114a) ; Thalictrum occi* 
dentate Gray (1115) ; Sambucus microbotrys Rydb. (1133c) ; 
Pedicularis contorta Benth. (1135a); Umbcllifer stems 
(1022d) ; Lupinus parviflorus Nutt. (lllOf & lUOc) ; Rud- 
beckia occidentalis Nutt. (1108c); Hedysarum uintahense A. 
Nels. (1126f); Valeriana sp. (1128b) and Linum Lcivisii 
Pursh (1134d). 

Togwotee Pass: July 8, on Helianthclla ( ?) (1100c) and Lupi¬ 
nus candicans Rydb. (1101a). 

Skyline Trail: July 24, on Linum L(nvisii Pursh (1167a); ^^yga- 
denus alpina Blak. (1176b); Aconitum Bakcri Greene 
(1169a); Scnecio sp. (1177a); and Carttm Carui L. 
(1166f). 

In Table II the spore, ascus and perithecial measurements are 
given of a large number of collections which form a species complex 
with a good deal of variation, but with certain characters in com¬ 
mon. This represents an extremely widespread arctic-alpine 
species complex which has l)een reported under this or^her bi¬ 
nomials on a wide variety of hosts in every flora of the fungi of 
northern regions or high altitude. It is the most aliundant species 
on stems in Wyoming, and scarcely a collection can l)e made with¬ 
out its yielding a representative oI this group. 

The perithecia are all small, 70-150 ft (rarely 200 /n) in diameter, 
and are globose at first, b»i^ soon l>ei'ume characteristically pyri¬ 
form because of the • formation of a rather stout conic ostiole. 
They may l)e, on the other hand, widely scattered, densely crowded 
or confluent, and may or may not show a blackening of the host 
surface. They are immersed at first but later become strongly 
erumpent. 

The shape of the ascus is perhaps the most diagnostic character 
of the group. Typically, it is broadly saccate l)elow and is con¬ 
tracted sharply into a narrower cylindric tip which has a much 
thickened wall (figs. 5-6). The spores are crowded in the lower 
broader portion. With maturity, however, the ascus may stretch 
and become more regularly clavate or even cylindric. 
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The spores are also quite variable, as can be seen from Table II. 
They are narrow-fusoid and slightly constricted at first, but become 
broader clavate or wedge-shaped, with the upper cell broad and 
rounded and the lower one narrower and tapered, and with no 
constriction. The smaller spores (below 14 ft), on Glycerrhisa and 
Penstemon, are immature. 

The writer agrees with Lind (7: 164) that this is a collective 
species, with many s)monyms, which has been reported on many 
hosts under many binomials. Some authors use the al)ove bi¬ 
nomial for the occurrences of this fungus on Monocotyledons and 
the name Mycosphacrclla pachyasca (Rostr.) Vestergr. for its oc¬ 
currences on Dicotyledons. Lind, however, unites the two usages 
under the earlier name, which seems logical until more definite in¬ 
formation is available as to p< .ssible subdivisions of this complex. 

The writer also agrees with Winter (15: 359) that it is difficult 
to draw lines between this and other species because of the vari¬ 
ability of its characters and the overlapping variations found on a 
series of hosts, which is strikingly portrayed by the series in Table 
11 . 

The collection on Hcnchera, for instance, is prolmbly the same 
as Sphaerella trichophila (Karst.) var. Saxifragae Dearness of 
which Dearness (3: 346) says “This Sphaerella has characters con¬ 
necting it with S. minor Karst, and S, pachyasca Rostr. . . . But 
the bristles near the vertex, the brown subiculum and the fruit 
characters bring it closer to 5*. trichophila/* S. trichophila is 
gi\en as having the spores and asci of S, Tissiana, and the other 
characters mentioned are commonly as.sociated with this species 
complex. No. 1119, on Osmorrhica {Glycosma) occidentalis, is 
probably the Mycosphacrclla Glycosmae of Tracy & Earle. M. 
Washingtoniac Rehm (10: 346), although reported on Palmae by 
Saccardo (Syll. Fung. 24 : 881), is described on IVashingtonia 
brachypoda and seems to be a synonym. The large spored form, 
on Penstemon, may be Mycosphacrclla Penstemonis Tracy & 
Earle. 

The perithecia are often accomj)anied by a Scolecotrichum-like 
growth of upright, zigzag, septate, brown hyphae, or by scattered 
or densely crowded pycnidium-like sclerotia, which may be sterile 
perithecial primordia, and which are crowned by a fascicle of stiff, 
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upright, septate, brown hyphae, 3-5 /a in diameter. Either on 
these conidiophores, or on the setose hyphae of the sclerotia, there 
are home two-celled, brown, oblong-cylindric conidia, 17-22 X 7 ft, 
which arise singly and sparingly at the apex of these hyphae, The 
hypha then grows on and produces another conidium. These 
conidia are very seldom seen attached, but are usually deciduous 
onto the host surface. In the collection on Osmorrhisa (No. 
1119), similar setose sclerotia were seen, but here fusoid-cylindric, 
curved, hyaline conidia, 25-35 X 3-4 ft, and similar to those re¬ 
ported under M. dolichospora, on umbelliferous hosts, were found. 
Similar Scolecotrichum or sclerotial conidial stages were found 
associated with several other si^ecies of Mycosphacrella and seem 
to be characteristic of the stem forms of this genus. Their cul¬ 
tural connection would be of interest. 

Mycosphaerella puNCTiFORMis (Fr.) Starb. var. Clkmatidis 
Jaap. 

Perithecia minute, globose, 100-125 ft in diameter, thickly scat¬ 
tered on crowded, usually limited, blackened areas caused by the 
subepidermal growth of dark brown hyphae; ostiole stot^papillate 
not prominent. Asci clavate, usually emitted in a Imll-like fascicle, 
apical wall thickened, 25-43 X 7 ft. Spores biseriate, fusoid-ellip- 
soid, one end sometimes more rounded, two-celled, hyaline, scarcely 
constricted at the septum, 8-14 (16) X 2-2.5 (3.5) ft. 

South of Teton Pass: July 11, on Erigcron salsuginosns Gray 
(1113), Canim Carui L. flll2c) and Clematis Douglasii 
Hook. (1131c). 

Camp Davis: Willow Creek, June 28, on Pedicular is groenland- 
tea Retz. (1067). 

This is admittedly a provisional grouping of these four collec¬ 
tions, which show small, fusoid spores, clavate asci and clustered 
perithecia with a development of dark colored, radiate sul)epider- 
mal hyphae. There is rather a wide range of spore size, but more 
data are needed before these differences can I)e correlated for 
species differentiation. This variety seems to be the most similar 
to my collections of any described on these hosts. M. vitalbina 
(Pass.)Petr, is also similar but is descril)ed with asci inflated at 
the base, suggesting a young stage of M. Tassiam. Spliacrella 
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Pedicularis Karst., 5*. lineata (Clem.) Sacc. & Sacc. and 5*. sub- 
congregata E. & E. also seem to be Af, Tassiana, The collection 
on Carum, which has the larger spores (10-16 x 3-3.5 ft), comes 
closest to Sphaerella sagcdioides Winter of any of the species de¬ 
scried on Umeiliferae. 

Mycospiiaerella coerulea (E. & E.) Tracy & Earle 

Perithecia sparsely to thickly, but evenly scattered, usually with 
no, or very little blackening of the substratum, immersed then 
erumpent by a minute ostiole, black, glolx)se, to somewhat flat¬ 
tened, 100-150 fi in diameter. Asci stout clavate, with a thickened 
apical wall, fasciculate, 35-44 X 7-14 fi. Spores biseriate, fusoid- 
ellipsoid, two-celled, hyaline, slightly constricted at the septum, 
12.5-18 X 3-3.5 ft. 

On AquUegia coerulea Jtmes, South of Teton Pass, July 11 
(1114) ; Red Creek, Hoback Canyon, July 29 (1180) and at 
Hoback Forest Camp, June 25 (1056). 

M. coerulea is given with slightly larger wSpores (15-20x3.5- 
4.5 fO, but Ellis, N A. F. No. 3522 of Sphaerella coerulea, is 
identical with these collections and shows spores 13-18 X 3.5-4 ft. 
This species differs from M, Tassiana, which occurs on the same 
stems, in the more evenly distributed, shiny black, more globose to 
depressed perithecia and the clavate asci and fusoid spores. 

Mycosphaerella delphiniicola Earle 

Perithecia 150-200 ft in diameter, globose, sparsely or densely 
scattered, sometimes w^ith a slight amount of radiating sul)epi- 
dermal, brown hyphae. Asci clavate, with a somewhat thiv'kened 
a])ical wall, 43-60 X 9-- 16 ft. S|K>res biseriate, fusoid-ellipsoid, 
two-celled, hyaline, con.stricted at the septum, 12.5-18 X 3.5-5 
(^) M- 

On Delphinium Hroumii Rydb., Camp Davis, June 24 (1045a) 
and South of Teton Pass, July 11 (1129); and on some 
comjwsite, Glorj* Mt., June 20 (1024a). 

These collections on Delphinium are very similar to those of 
M, coerulea, but slightly larger throughout, with more dark cree^)- 
ing hyphae. M. delphiniicola is given with smaller spores (12 X 
3 ft), but is used provisionally as the spores may have been im¬ 
mature. 
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In No. 1045a, a Scolecotrichum-like conidial stage was seen, 
consisting of upright, somewhat geniculate, septate, brown conktto- 
phores, 50-125 X 3.5-5 /it, which arose from the upper walls of the 
perithecia or from sterile primordia as in M. TassUma. No 
conidia were seen attached, but several minute sterigmata could be 
seen on the light colored tips of the conidiophores and deciduous 
conidia on the host surface were oblong-cylindric, brown, usually 
two-celled but becoming four-celled, and (12.5) 16-20x7-9/1. 
The walls of these conidia were smooth at first, but became finely 
echinulate at maturity. 

Mycosphaerella dolichospora (Sacc. & Fautr.) comb. nov. (figs. 

11 - 12 ) 

SphacreUa dolichospora Saccardo & Fautrey, Rev. Myc. 1897, 

p. 143. 

Perithecia thickly scattered or densely clustered, usually on 
somewhat elongate or widespread areas w^liich are blackened by a 
growth of stout dark brown, branched hyphae, globose to some¬ 
what conic with a stout ostiole, 100-200/* in diameter, rather 
prominently enmipent, with thick (18-36/*) walls of coarse black 
parenchyma. Asci stout clavate, with a thickened uncal wall, 
50-70 X 10-16 /*. Spores fasciculate in the ascus, fusoid^ylindric, 
straight or slightly curved, two-celled, hyaline, slightly constricted 
at the septum, (22) 25-40 X* 2.5-3.5 /*. 

Glory Mt.: June 20, on Umbellifer stems (1026c). 

South of Teton Pass: July 11, on Cletmtis Douglasii Hook. 

(1124 & 1131) and Caritm Cariti L. (1112b). 

Skyline Trail: July 24. on Carum Canti L. (1166). 

These collections are all similar m the long, narrow, fusoid. 
curved spores and the blackenipg of the host surface. There are a 
number of species of Mycosphaerella descril)ed with such spores, 
but they are mostly found on the leaves of w^oody plants. Sphaer- 
clla dolichospora Sacc. & Fautr, has its spores given as 30-32 x 4 /* 
and seems to l)e most like these collections, all of which were made 
at high altitudes and on two distinct groups of host plants. Tlie 
spores on Clematis (25-35 /*) run somewhat shorter than those on 
the Umbelliferae. 

On both Nos. 1166 and 1026c, the perithecia of this species were 
associated with small conic to pyriform sclerotia (perithccial 
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primordia?) up to 100 /a in diameter, which were surmounted by a 
fascicle of stiff, pointed, brown, septate hairs, up to ISO ft long and 
7 ft in diameter (pig. 12), very similar to the conidial stage de¬ 
scribed as associated with M, Tassiaiw. Here, however, conidia 
(fig. 11) were found scattered or in small clumps, held within 
this apical fascicle of hairs. These conidia were cylindric-fusoid, 
hyaline, two-celled, curved, and 35-46 X 3-3.5 ft. Their method 
of attachment or formation could not \yt detennined. The sclerotia 
seem to be solid masses of tissue without any cavities. It is 
possible that these spores are emitted ascospores, but they run 
somewhat larger in size and are more strongly curved. If borne 
within the sclerotia, the conidial stage would fall in the form 
genus Vermiculariella. 

Mycosphaerella prrexigua (Karst.) Johans, (figs. 7-8) 

On Juncus filiformis L., Elk Refuge, Jackson, Wyo., July 1 
(1072). 

This species has asci similar to M. Tassiana. They are broadly 
clavate, usually broader at the base and narrowed toward the apex 
with a much thickened wall. The perithecia, however, are smaller 
(40-50 fi) than in M, Tassiana, and are evenly scattered in gra 3 rish 
spots or areas. The spores remain fusoid (14-18 X 2.5-3.5 ft) in¬ 
stead of becoming clavate. It is another arctic-alpine species and 
is similar to M, Wichuriana (Schroet.) Johans., on sedges and 
glasses. 

Lind (8: 18) says that M. perexigua is often associated with 
Scptoria punctoidea Karst. Karsten gives the spores of his species 
as fusoid-badllar and 12-16 X 1.5-2 fi. Lind (8: 36), on the 
other hand, in his report of this species gives tlie spores as cylin- 
dric, biseptate and 24 X 1 ft. It is such discrepancies which 
make one suspicious of many reports in the literature. The writer 
finds on these stems minute pycnidia, 40-50 fi in diameter, which 
are more widely scattered than the perithecia of M, perexigua and 
which contain fusoid-cylindric, one-celled, hyaline conidia 10-16 X 
2-3 fi. Although they would be better placed in Phoma, these 
pycnidia seem to be those of Karsten’s 5*. punctoidea. 

Again, freely scattered on these stems there are similar patches 
of small dots, which upon examination prove to be-a Scolecotri- 
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chum or Brachysporiutn. The punctate dots consist of small 
clusters of erect, septate, brown conidiophores arising from a knot 
of intertwined hyphae or from small sderotia (perithedal pri- 
mordia?) (fig. 7). From the tips of these conidiofdiores there are 
cut off singly brown, ellipsoid conidia (fig. 8) whidi are one- 
celled at first but may become 1-4 celled and variable in size with 
age, from 7-21 X 3.5-6 /». The walls are very finely roughened 
in some cases. This same conidial stage is found on Scirpus 
stems (1071) in association with a Pleospora and Metasphaeria 
juHcineUa. 

Mycosphaerella H 3 rpodermellae sp. nuv. (Fto. 10) 

Perithecia globosa, 90-100 m diametro, paridte crasse parenchymatosu, atro, 
25-35/* crasso, singulatim dispersa vd in lineas ordinata, in folii contextu 
immersa, ostiolis minutis per rimam communem erumpentibus. Status 
ccmidialis in folii superficie per rimas numerosas, 100-300/* longas, lineares 
obvius, stromate setiformium conidiophororum 5-6/* diametro praeditus. 
Asci fasciculati aggregati, late clavati, primum 70 /* longi, 21 /* crassi, aetate 
ad longitudinem 85-90/*, crassitudinem 17-18/* elongati. Sporae biseriatae, 
clavatae, ellipsoidales, bicellulae, hyalinae, 13-16 /* Jongae, 3.5-5 /* latae, apice 
rotundatae, basi angustatae. 

Specimen typkum in foliis viventibus Pinus Murrayauae BaHg ad locum 
dictum “Camp Davis,” Jackson, Wyoming, 17 Junii, 1940, legit L. E. Weh- 
meyer, sub numero 1004b. , 

Appearing on the surface of the,needle as numerous elongate, 
linear ruptures of the epidermis, 100-300 is in length, through 
which a minutely granular stroma or a linear cluster of upright 
setose hyphae are erumpent. Perithecia globose, SK)-100|i in 
'diameter, with walls o| coarse black parenchyma 25-35 /* 
thick, scattered singly or in linear series, hnmersed in the leaf tis¬ 
sue and erumpent by means of a minute inpillate ostiole through a 
common rupture, often with a cluster of upright, spine-like conid- 
iophore hyphae, 5-6 1 * in diameter. Asci crowded fasciculate, 
broadly clavate, 70 X 21 /* at first, elongating to 85-90 X 17-18 1 * 
at maturity. Spores biseriate, davate-ellipsoid, two-celled, hyaline, 
upper end rounded, tapered toward the base, 13-16 X 3.5-5 /*. 

Gimp Davis: June 17, on living needles of Pinus Murrayana 
Half., leg. L. E. Wehmeyer (1004b) (Type). 

The pustules of this fungus occur on the older somewhat di.s- 
colored needles attacked by Hypodermctta concolor. The dark 
brown, s^tate hyphae proliferate in the hysterothecia of this 
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fungus, or just beneath the epidermis of the leaf and form small 
stromatic masses from which arise the conidiophores of the Scole- 
cotrichum stage. These are upright, brown, closely septate, 5-7 ft 
in diameter and 85-100 ft long. They bear brown, ellipsoid co- 
nidia which soon become two-celled and measure 17-18 X 7 /i. 
These conidia are deciduous and are seldom seen attached. Both 
the ascus and conidial stag^ are similar to M. Tassiana, but the 
asci in this species are more regularly clavate and the perithecia 
are more globose, and immersed in longitudinal rows. This col¬ 
lection comes closest to M. Abictis (Rostr.) Lind but Rostrup 
gives Phoma Abictis and Toxosporiinn abictinum as conidial 
stages of his species. M. Peckii (Sacc.), on hemlock cones, M. 
Pinsupo (Thiim.) and Af. piiticola Fautr., on needles of fir and 
pine are also similar but ha .e smaller spores. 

Nectriella Pedicularis (Tracy & Earle) Seaver 

Glory Mt.: On Umbellifer stems, June 20 (1026). 

South of Teton Pass: July 11, on Linum Lewisii Pursh (1134e). 

Togwotee Pass: July 8, on Pedicularis racemosa Dougl. (1097). 

This species is quite common on stems of many hosts at high 
altitudes. It appears as minute, orange to reddish, rounded, 
saucer-shaped spots, which are the immersed perithecia. It is 
commonly found in an immature condition. The perithecia are 
often scattered and occurred on many more of the collections than 
those here recorded, which were the only ones examined micro- 
scopi^ly. 

Phomatospora TiiEROPiuLA (Desm.) Sacc. 

Perithecia 200 ft in diameter, appearing on the stems as black 
spot-like clusters, barely erumpent. Asci cylindric, 44-55 X 6-7 
ft, with numerous paraphyses which are taper-pointed and guttu- 
late. Spores oblique uniseriate, fusoid-ellipsoid, one-celled, hya¬ 
line, 7-9 X 2.5-3 fi. 

On Juncus filijormis L., Elk Refuge, Jackson, Wyo., July 1 
(1072a). 

These are the largest of the many different pycnidia and peri¬ 
thecia intermingled on these stems. 
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Rosellinia ovAUs' (Ell.) Sacc. (fig. 20) 

Peritheda superficial, globose, carbonaceous, 200-300^ in diam¬ 
eter, with a wall 25-50#* thick, of fine bro^ish hyphae, and sur¬ 
rounded by an evanescent weft of brownish hyphae. Asd long 
cylindric, 9(X-125 X 7-7.5 #*. Paraphyses broad bmd-Iike. Spores 
uniseriate, oblong-ellipsoid, somewhat flattened, with a longitudinal 
germ slit along the narrow side, 8.8-jJ0.5 X 6-7 X 5-6#*. 

Camp Davis: July 4, on decorticated wood of Salix (1079). 

The type, Ellis N.A.F. No. 896, of this spedes shows the same 
flattened spmres witli a germ slit on the narrow side. It differs 
only in the lack of the basal weft of hyphae, which may disappear. 

Sphaerulina Gentianae sp. nov. (figs. 17-19) 

Peritheda dispersa in foliis et caulibus, 400-500 m diametro, globosa vel 
conica, basi applanata, sub epidcrmate formata, deinde erumpentia, super- 
ficialia, aetate irregulariter collapsa; ostiolo parvo, papillifortni; pariete 
parenchymatoso, intus hyalino, extus atro, crasso, contextu caulis drcura 
perithecionim bases nigricanti. Asd cylindrid-davati, 150-160/* longi, 32- 
39 /* crassi, pariete incrassato. Paraphyses nulli. Sporae biseriatae vel uni- 
seriatae, imbricatae, dlipsoideae, hyalinae, 46-54/* longae, 14-1^ crassae, 
primum bicellulae, deinde 4-cellulae, ad septum paulum constrictae, granu- 
losae, in parte inferiore quam superiore angustiores, cellulis omnibus uni- 
guttulatis. 

Specimen typicum in foliis et caulibus Getitianaif calycosae Griseb., secus 
viam “Skyline Trail,” Teton National Park, Wyoming, 24 Julii, 1940, legit 
L. E. Wehmeyer, sub numero 1174. 

' Perithecia scattered on both leaves and stems, fonned just 1)e- 
neath the epidermis^ but soon enin^pent, superficial, glolK)se to 
conic, with a flattened base, 400-500 ft in diameter, causing a black¬ 
ening of the tissue about the base, ostiole small papillate, wall thick 
(60-70ft), with an outer layer (20-30ft) of coarse black paren¬ 
chyma and an inner hyaline layer which is much thickened below. 
Perithecia collapsing in an irregular wrinkled manner with age. 
Asci cylindric-clavate, 150-260 X 32-^39 ft, with a thickened apical 
wall. No paraphyses present. Spores biseriate to overlapping 
uniseriate, ellipsoid, hyaline, contained in an evanescent gelatinous 
envelope, two-celled at first, becoming four-celled at maturity, 
slightly constricted at the septa, contents granular with a large 
angular fat (?) body in each cell, 46-54 X 14-18ft. The lower 
half of the spore is often somewhat narrower than the upper. 
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Skyline Trail: On Gentiana calycosa Griseb., July 24, behind 
Grand Teton Peak (1174) (Type); and Aug. 5, at Overlook 
( 1210 ). 

Both these collections were found above 9000 feet elevation, on 
the same host and occur on both stems and leaves, indicating that 
it may be parasitic and so limited in its host range. 

In the immature two-celled condition of the spores, it might 
easily be mistaken for a Didymella or Massarinula. In the four- 
celled condition, with the gelatinous envelope, the spores look very 
much like those of a Massarina. Metasphaeria and Sphaerulim 
are also possibilities. The lack of paraphyses and the erumpent- 
superficial habit on both stems and leaves seem to place it in the 
latter genus. There seems to be no such fungus described in any 
of these genera. 

Sphaerulina inaequalia sp. nov. (fig. 15) 

Perithecia dense dispersa, immersa deinde erumpentia, depresse globosa. 
180-250 M diametro; ostiolo central!, papillifonni; pariete i>arenchymatoso, 
crasso, atro, Asci clavati, 50-75 m longi, 14-15 m crassi; ad basin attenuati, 
quando vacui collapsantes sed persistentes. Paraphyses nulli. Sporae bise- 
riatae, fusiformiter ellipsoidales, inaequilaterales vel paulum curvatae 18- 
25 m longae, 3.5-4 m crassae, tricellulares, interdum ad septa paulum con- 
strictae; cellulis exterioribus quam interiore brevioribus. 

Specimen typicum in 6autibus vetustis Hedysari uintahensis A. Nels., prope 
Teton Pass, Jadcson, Wyoming, 11 Julii, 1940, legit L. E. Wchmeyer, sub 
numero 1126e. 

Perithecia rather thickly scattered, immersed beneath the epi¬ 
dermis, then erumpent, flattened spheric, with a central papillate 
ostiole, 180-250 ft in diameter, with a wall 20-30 ft thick and com¬ 
posed of coarse black parenchyma. Asci clavate, with a tapered 
base, 50-75 X 14—15 n, wall collapsing when empty but persistent. 
No paraphyses present. Spores biseriate, fusoid-ellipsoid, inequi¬ 
lateral to slightly curved, three-celled, with the two septa cutting 
off two short end cells and one longer central cell, sometimes 
slightly constricted at the septa, 18-25 X 3.5-4/i. 

South of Teton Pass: July 11, on Hedysarum uintahense A. 

Nels., 1^. L. E. Wehmeyer (1126e: type). 

This species is characterized by the biseptate, unequally three- 
celled spores. The asci collapse when empty, but persist as a 
wrinkled membrane. The absence of paraphyses places this spe- 
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cies in SphaeruUna rather than Metasphaeria, Intermingled iwfth 
the perithecia, there were found pycnidia of an Apiocarpella (*?.)• 

Strick£Ria obducens (Fr.) Wint. 

Perithecia thickly scattered, superficial on the blackened wood 
surface, globose, 400-500 ft in diameter, with a minute papillate 
ostiole, wall 40-100 /a thick, of small flattened pseudoparenchyma. 
Asci long cylindric, 130-140 X 15-16 /a. Paraphyses present only 
as interthecial strips which disappear at maturity. Spores oblique 
uniseriate, fusoid-ellipsoid, brown, 5-7 septate, constricted at iht 
central septum, with one vertical septum in several, but usually 
not all, of the middle cells, 23-30 (32) X 9-10.5 /a. 

Camp Davis: June 18, on decorticated Commandra pallida DC. 
stems (1011a). 

This collection is more or less intermediate in its measurements 
between 5*. obducens and Tcichospora nicgastega E. & E. 

Sporormia australis Speg. 

Hoback Forest Camp: on horse dung, July 22 (1232). 

There are a number of species of Sporormia described with 4- 
celled ascospores similar to those of this collection, papilli¬ 

form ostioles and the measurements of the spores (35-40 X 6- 
7.5 ft) and asci (90-130 X lOt-17 ft) of this species, however, make 
it most similar to Cain’s (1) description of aiistralis. 

Department of Botany, 

Univfjisity of Michigan, 

Ann Arbor, Michigan 
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DESCRIPTION OF FIGURES 

(All spores arc drawn to a scale of approximately 1 mm. equals 1 /«) 

FiCi. 1. Vertical section of perithecium of Apiosporella Mimuli sp. nov. 
Fio. 2. Ascospores of Apiosporella alpina sp. nov. 

Fig. 3. Ascosiiores of Apiosporella Mimuli sp. nov. 

Fig. 4. Ascosiiores of Didymella Castillejae sp. nov. 

Fig. 5. Typical ascus and ascospores of Mycosphacrella Tassiofta (de 
Not.) Johans, from collection on Castilleja (1159c) showing smaller size 
range. 

Fig. 6. Typical ascus ami ascos]x>res of Mycosphacrella Tassiana (de 
N »t.) Johans, from collection on Agastachc (1109) showing larger size range. 

Fig. 7. Scolecotrichum-type of conidial .stage found associated with Myco» 
sphaerella perexigua (Karst.) Johans. 

Fig. 8. Conidia of Scolecotrichum stage associated with Mycosphacrella 
perexigua (Karst.) Johans. 

Fig. 9. Type of conidial stage found associated with Mycosphacrella 
Tassiana (dc Not.) Johans., showing conidiophores borne on sclerotia (left) 
and in fascicles (right) and two*celled conidia. 

Fig. 10. Section through needle of Pine infected with Mycosphaerella 
Ilypodermellae sp. nov. a, perithecia in old hysterothecial cavities of Hypo^ 
dermella concolor (Deam.) Darker, b, empty infected Hypodermella cavi¬ 
ties. c, Conidio|)hores and conidia formed from mycelia proliferating on 
such cavities. 

Fig. 11. Conidia found associated with Mycosphaerella dolichospora 
(Sacc. & Fautr.) comb. nov. 

Fig. 12. Setose sclerotia, bearing conidia, among the setae, and found 
associated with Mycosphaerella dolichospora (Sacc. & Fautc*) comb. nov. 
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Fig. 13. Vertical section of perithecium of Guignardw BpihbH (Wallr.) 
comb. nov. 

Fic. 14. Ascosporcs of Guignardia Epilobii (Wallr.) comb. nov. 

Fig. 15. Ascospores of SphaenUina inaeqmlis sp. nov. 

Fig. 16. Ascospores of Metasphaeria jmcinella Mout. 

Rig. 17. Vertical section of perithecium of Sphaerulina Geniianae sp. nov. 
Fig. 18. Ascus and ascospores of Sphaerulina Geniianae sp. nov. 

^ Flo. 19. Ascospores of Sphaerulina Geniianae, with gelatinous envelope 
which is present when first released from the ascus. 

JFig. 20. Ascospores of Rosellinia amlis (Ell.) Sacc., showing germ slits. 



. STUDIES IN THE GASTEROMYCETES XIII 
THE TYPES OF MISS WHITENS SPECIES 
OF TYLOSTOMA 

W. H. Long 
(with 4 FU;UHES) 

When I began an intensive study of the genus Tylostoma a spe¬ 
cial effort was made to locate the types of the species published by 
Miss White (1901), since it was found necessary to examine them 
in order to be certain just what species she really had. This was 
especially desirable as much of my Tylostoma material came from 
the southwestern states and several of her sj>ecies were based on 
specimens from this region. 

I wrote to those herbaria which might have her types but was 
unable to locate them with the possible exception of material de¬ 
posited in the New York Botanical Garden, which was the logical 
place for them to l)C. Dr. Seaver very kindly made several ex¬ 
tended searches through the Tylostoma material there, but was 
unable to find anything specifically marked as Miss White’s types. 
However, by a process of reasoning he was able to locate all her 
types inferentially. By locating sj^cimens that corresponded to 
he’* data on collector, where collected, and her description of each 
species, he found what is undoubtedly the t\pe material used by 
her in writing her article although there was nothing on the indi¬ 
vidual specimens to show that she had ever touched them. Ap¬ 
parently she wrote her de.scriptions for each of her new .sj^ecies, 
leaving the changing of the laliels on the collections to a later date, 
which never came. As an illustration, Tylostoma albicans is re¬ 
corded l)y her from Texas, Collector E. D. Cope. A collection by 
Cope from Texas w*as found and was the only material that she 
could have used. Since her description of T. albicans corresponds 
to this particular collection it is considered the type material. This 
process was repeated for her other si)ecies, and I am sure that the 
collections listed below are parts, if not all, of her type material for 
each. In the redescriptions w*hich follow, the original legend 
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lotmd witfi eadi coUectitm is given, dso the ntunber and ooodi- 
tioii of the plants in it, and a redescripHon of ihe^spedes is made 
from these type specimens. 

TYtOSTOMA ALBICANS WHITE: TYTE FROM THE NEW YORK 
BOTANICAL GABIMEN 

Original l^end: "T. mammosum Quelet, Texas, 1893, E. D. 
Cope/' This collection consists of three loose sporocarps and six 
pieces of stems, two of these pieces have bases. Sporophorc con¬ 
sisting of sporocarp, stipe and slightly bulbous base. Sporocarp 
depressed-globose, 5-7 mm. tall by 10-13 mm. wide; apparently 
rather loosely attached to stem apex. Exopcridium a sand case, 
completely deciduous on two plants and mostly so on the third, 
Pcridial sheath a narrow band of hyphae and sand l)eneath .s|x)ro- 
carp, 2-4 mm. wide, mainly persistent. Endopcridinvi tliin, mem¬ 
branous, pinkish buff to cartridge buff to dingy white. Month 
small, tubular, tube very short, circular to oval, 1-2 mm. across. 
Collar inconspicuous, 2-3 mm. distant from stem. Stipe broken 
up and length not ascertainable, even, 3-5 mm. thick, brittle, with 
small, cartridge buff to dingy white, lacerate, appre.s.se(ftcalcs; two 
have disjointed sporocarps. Bulb 3-5 mm. thick with a trace of 
volva having pieces of stem cortex inside on one stem. Radicat- 
ing base: none. Gleba cinnamon. Capillituou hyaline, branched, 
lumen small, 4-7 /x thick, septa not seen. Spores .sul)glol)ose. 5- 
6fi, some apiculate. E pis Pore smooth to verruculose. 

Type locality : Texas. 

Habitat: apparently in unshaded areas and not in leaf deb^i^ 
as there was no debris left on bases of .stems. 

TYLOSTOMA POCHLATUM WHITE: FRO.M LI.OYO NO. 33642, 

PART OF TYPE 

Original legend: ''Tylostoma poculatnm White, I-ong Pine, Ne¬ 
braska, Feb. 3, 1896, /. M, Bates, Type si)ecimen.s.” This col¬ 
lection consists of three loose sporocarps, tw’o with pieces of at¬ 
tached stems but liases gone, and six fragments of stems, two of 
these fragments being detached liases. Sporophore consisting of 
sporocarp, stipe and slightly bullxius liase. Sporocarp suligloliose. 
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-MS mm* high by 8-10 mm. in diameter, firmly attached to stem 
apex but easily breaking off in or near the socket but not dis¬ 
jointed. Bxoperidium strongly and permanently membranous, 
drying into a thin fragile envelope, soon deciduous in flakes and 
often leaving lacerate shreds of dried membrane around top of 
peridial sheath. Peridial sheath a thick band of agglutinated hy- 
phae and sand, 4—6 mm. broad, often with a somewhat cup-shaped 
flaring upper margin. Endoperidiutn perfectly smooth, tilleul- 
biiff, membranous. Mouth with a fibrillose mat peristome, small 
fil)rils slowly wearing away. Collar inconspicuous, close to stem. 
Stipe short, 1.5—2 cm. tall by 3 mm. thick, even, wood brown, 
wal's very thin and fragile, easily breaking—especially near the 
siwrocarp. Volva and radicating base none; base slightly bulbous. 
GIcba light buff. Capillitium hyaline, sparingly branched, septa 
rare, swollen, 4.2-7 fi thick, lumen small to none. Spores 4.2- 
5.6/4, su1)globose, tinted. Epispore smooth, tinted, wall 1 fi thick. 

Type locality: Long Pine, Nebraska. (Not “Lone” Pine as 
published.) 

TYLOSTOMA MINUTUM WHITE: TYPE FROM NEW YORK 
BOTANICAL GARDEN 

Original legend: **Tylostoma obcsiiw C. & E. Dwarf variety. 
Colorado, Bethel No. 22a.” This collection consists of three 
plants, two with pieces of stems attached and a loose sporocarp 
w‘th a very short stem. Sporophorc consisting of sporocarp and 
sti|)e, no bases present. Sporocarp subgloliuse, 6-10 mm. tall by 
8-12 mm. wide, firmly attached to stem apex but easily breaking 
off near socket. Exoperidinm plainly membranous, early and 
completely deciduous on these three plants. Peridial sheath per¬ 
sistent, a thick band of hyphae and sand, 3-5 mm. wide. Endo- 
peridium jierfectly smooth, thin, membranous, two of sporocarps 
fawn color the remaining head a lighter color (vinaceous buff). 
Mouth fibrillose, raised, seated in a slight depression, circular, not 
open on the two large plants, but a slight pin hole present in the 
peristome of the smaller light-colored plant, fibrillose; peristome 
3 mm. across, slightly darker than the endoperidium on the two 
large plants but concolorous with the endoiieridium on the smaller 
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plant. Collar inconspicuous, close to stem, 1-2 mm. distant. 
Stipe (the fragments about 1 cm. long) even, terete, walls thin 
and weak, easily breaking, light brown (wood brown) or a slightly 
lighter color on one, slightly striate next to head on one. Gleba 
cinnamon rufous. CapUlitium hyaline, sparingly branched, septa 
rare, slightly swollen 4-7 /x thick, lumen small. Spores subglobose, 

4- 5.6/*, 1-guttulate, a few apiculate, tinted. Epispore mostly 
smooth, a few verruculose. 

Type locality: Colorado. This s{)ecies is based on young 
freshly emerged plants as evidenced by the unopened mouths and 
the darker endoperidia, characters common to T, poculatum in same 
stage of growth. According to Long (1946), T, minutum is a 
synonym of T. poculatum, both having all their major characters 
’dentical. 

TYLOSTOMA TUBERCULATUM WHITE: TYPE FROM NEW YORK 
BOTANICAL GARDEN 

Original legend: ''Tylostoma obesmn C. & E. British Columbia, 
Macoun.” This collection consists of eleven sporocarps, four of 
them with short pieces of stems attached. Sporophor^conshirng 
of sporocarp and stems. Sporocarp subglobose to depressed- 
globose, 8-12 mm. tall by 10-15 mm. wide, easily separating from 
apex of stem usually by breaking at juncture of stem and apex. 
Exoperidium a granular sand coal, completely deciduous on all 
11 heads. Peridial sheath prominent, permanent, a heavy band of 
'hyphae and sand under head, 4-5 mm. wide. Eudoperidiuni light 
buff, smooth, tough, membranous. Mouth fibrillose, circular, 
raised, li^coming somewhat enlarged and lacerate with age, but 
fibrillose mat still persisting around the enlarged orifice, peristome 
al)out 3 mm. in diameter, concolorous with the endoperidium. 
Collar inconspicuous, 1-2 mm. distant from stem. Stipe weak, 
easily breaking, apparently even, striate or slightly so, cinnamon 
color. Base of stems gone. Gleba hazel. CapUlitium hyaline, 

5- 7/* thick, much branched, septa rare and not swollen, lumen 
small. Spores subglobose, often irregular, 4.5-6 /*. Epispore 
smooth. 

Type locality : British Columbia. 
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TYLOSTOMA SUBFUSCUM WHITE: TYPE FROM THE NEW YORK 
BOTANICAL GARDEN 

Original legend: **Tylostoma campestrc Morgan, Denver, Colo¬ 
rado, Feb. 16, 1896, Bethel No. 21.” This collection consists of 
two plants, both with bases of stems broken off and gone. Sporo- 
phore consisting of sporocarp and stipe, originating 2 cm. below 
the surface of soil. Sporocarp subglobose, 10-12 mm. tall by 11- 
14 mm. wide, firmly attached to stem apex. Exopcridium a granu¬ 
lar sand coat, completely deciduous on the two heads. Pcridial 
sheath prominent, 3-5 mm. wide, persistent, a band of hyphae and 
dirt (not sand) beneath head. Endoperidiitm smooth, tough, dusky 
(light cinnamon dral) to cinnamon drab), membranous, wrinkled. 
Month circular, prominent, raised, fibrillose. rather large, peri¬ 
stome 5 mm. across, mouth parts firm and not breaking up, mouths 
in these two plants not open, concolorous with endoperidium. 
Collar inconspicuous, close to stem, 34 to 1 mm. distant. Stipe 
even, terete, walls thin, lumen large, not very stout, slightly sulcate, 
pecan brown on gne, the other covered with dirt, no signs of scales 
on either stem, base of stems on both plants broken off hence hulh, 
if any, gone. Gleha cinnamon. Capillitium hyaline. 5-6 ft thick, 
septa rare, slightly swollen, lumen small, sparingly branched. 
Spores subglobose, 4-5 fi, some apiculate. Epispore minutely 
verruculose. 

Type locality : Denver, Colorado. 

Habitat : in clay soil judging by the dirt on stem. 

TYLOSTOMA FIHRILLOSUM WHITE'. TYPE FROM NEW YORK 
BOTANICAL GARDEN 

Original legend: **Tylostoma pnnctatmn Peck, sand dunes east 
shore of Lake Huron, Canada, September 1891, J. Dearness.” 
This collection consists of one plant with siX)rocarp loose and stem 
broken in half. Sporophorc consisting of sporocarp, stipe, and 
bulbous base, originating 3 cm. below surface of soil. Sporocarp 
subglobose, 12 mm. tall by 16 mm, wide. Exopcridium a granular 
sand coat, completely deciduous on this plant. Peridial sheath 
5 mm. broad, prominent, persistent, a heavy band of hyphae and 
sand beneath head. Endoperidium white, smooth, tough, mem- 
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branous. Mouth a iibrillose thin mat, tough, parts not weak, 
slightly raised, elliptical, 3 mm. wide by 4 mm. long including 
peristome. Collar inconspicuous, about 1 mm. distant from stipe. 
Stipe stout, very slightly tapering to base, 6 cm. tall by 6 mm. 
thick at top and 5% mm. at base, thick at base, walls thick, woody, 
about 2 mm., lumen small, curved in this specimen, terete, not 
fragile, expanding abruptly at base into a thin woody bulb which 
was enclosed with sand before too much handling, sulcate above, 
lower half was apparently covered with a layer of sand and hyphae, 
with a few strands of the mycelium still persisting, base of stipe 
white, flattened, with sand attached to bottom of the white disc, 
color of stipe pecan brown (not white as stated by author), with 
small appressed scales. Bulb persistent with a white flattish cen¬ 
tra! core, still present, the core 6 mm. across. Glcha cinnamon 
rufous to ferruginous. Capillitium hyaline, lumen medium, ends 
rounded, septa rare, not swollen 5-7 ft thick. Spores subglobose, 
S-6^. E pis pore distinctly verruculose. 

Type locality: East shore of Lake Huron, Canada. 

Habitat : on sand dunes along shores of lake. 

TYLOSTOMA KANSENSE PECK IN WHITE : FROM NEW YORK 
BOTANICAL GARDEN 

Original legend: ‘‘Kansas Fungi, collected by Elam Bartholo¬ 
mew, July 24, 1896, in hard bare soil. Rooks Co., Kansas, type 
material." This collection consists of a flattened sporocarp, re¬ 
mainder of plant destroyed by insects. I therefore had to supple¬ 
ment my description with data from other, but authentic material. 
Original legend on this supplementary material; “Kansas Fungi, 
collected by Elam Bartholomew, Tylostoma kansense vide Peck, 
in open cultivated soil, Rooks Co., Rockport, October 28, 1901,” 
Lloyd No. 24729. This collection consists of six plants with spo- 
rocarps attached to stems, but with only two perfect stems with 
bases, also three pieces of stems, one piece with a base. Sporo- 
phore consisting of sporocarp, stipe and volva. Sporocarp sub- 
globose, 1-1.5 cm. high by 1-1.5 cm. wide, firmly attached to 
stem apex, somewhat' flattened beneath. Exoperidium a sand 
case, slowly deciduous. Peridial sheath a narrow band of agglu- 
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tinated hyphae ^nd dirt, persistent, 2-5 mm. wide beneath sporo- 
carp. Endoperidium tough, membranous, white, with small par¬ 
ticles of dirt here and there on surface. Mouth indefinite, an 
irregular lacerate orifice in these plants, naked, plane. Collar 
varied, short on some, 1-2 mm. distant from stem on others, 
pendant around stem for 2 nim., 1 mm. distant from stem, con¬ 
tinuous with peridial sheath. Stipe stout, 1-5 cm. tall by 5-8 mm. 
thick, rugose, even, white, often longitudinally striate. Volva in¬ 
conspicuous with pieces of stem cortex inside. Base of stipe 
slightly bulbous 4-5 cm. thick, sometimes radicating. Gleba cin¬ 
namon rufous. Capillitium hyaline to tinted, walls moderately 
thick, about 1 /a, flexuous, uneven in thickness, ends rounded, short 
kn'ob-like branches here and there, 4-5 thick, septa not seen, 
sparsely branched, constricted in places. Spores subglobose, sub¬ 
hyaline, 4.2-5 fjL in dia., some 4 X 5 /a, uniguttulate, irregular in 
shape. Epispore alxiut 1 /a thick, subhyaline, smooth. 

Type i-ocality: Rockport, Kansas. 

Habitat : in open hardpan soil. 

TYLOSTOMA ORACILE WHITE: TYPE FROM NEW YORK 
BOTANICAL GARDEN 

Legends: See figures 2, 3 and 4, which are self explanatory. 
This collection consists of only one plant (fig. 1) with mouth 
much lacerated. Sporophore consisting of sporocarp, stipe and 
very slightly enlarged base. Sporocarp depressed-globose, 1.2 cm. 
tall l)y 2 cm. wide. Exoperidium: none piesent. Peridial sheath: 
none jiresent. Endoperidium thin, membranous, smooth, rather 
shining, cinnamon color. Mouth indefinite, plane, lacerate. Col- 
lar: none. Stem slender, 5.5 cm. long by 7 mm. thick at top and 
4 mm. at bottom which is slightly enlarged, somewhat silicate, 
slightly lacerate, darker than endoperidium. (This specimen has 
never lieen cut into hence the statement “white within and with¬ 
out, fibrillose-stuffed, becoming hollow,” is a pure guess.) Gleba 
ferruginous. Capillitium hyaline to slightly tinted, threads not 
as well defined as in Tylostoma, flaccid, 3.5-5.6/a thick, septa not 
seen. Spores globose, uniguttulate, 5.6-7.5 /a in diameter, Epi¬ 
spore fulvous, moderately but distinctly echinulate. 
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Fic. 1 Type of Tylostoma gractle 

Figs. 2-4. Labels on box and with type of T. gractle 















Long: Studies in Gasteromycetes XIII 


179 


Miss White’s figure of this species was undoubtedly made from 
the above described plant even to the slight remnant of the inner 
layer of the volva-cup shown at the base of her figure and the 
curves in the stem (fig. 1). This plant used as the tyj^ of 'Ty/o- 
stoma gracile** is a small typical Chlamydopus meyenianus without 
its volva. 

The first legend, figure 2, gives the original data on the collec¬ 
tion but no name for the fungus; figure 3 is Wooton’s label and 
shows the same plant as figure 2 but was given a name by Wooton 
when he sent it in May to the New York Botanical Garden; figure 
4 shows the present lal>el on the Ik)x top containing the specimen, 
the other 2 laliels are inside the 1>ox. “Type of 7\ gracile** was 
insetted recently by the Garden authorities, not by Miss White. 

No wonder Lloyd (1906) *was unable to recognize **Tylostowa 
gracilcj* he evidently took at face value the type description and 
looked for it under the genus Tylostoma. 
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CONTRIBUTIONS TO THE MYCOFLORA 
OF BERMUDA—IV 

F. J. Seavek and J. M. Waterston 

(WITH 8 FIGURES) 

The present paper the fourth of a series (Seaver & Waterston 
1940, 1941, 1942) based on determinations of fungi which have 
been collect.ed in the Bermuda Islands during the last three dec¬ 
ades. During the autumn of 1944, the junior author was granted 
leave of absence from Bermuda to work over material collected by 
the senior author together with H. H. Whetzel and I^wrencc 
Ogilvie during January—February 1926, with a view to preparing 
a complete list of the local fungi. Much of this material had re¬ 
mained for many years unstudied at C'oniell University. 

The total numlier of named species of Schizomycetes, Myxomy- 
cetes, Phycomycetes, Ascomycetes, Ascolichenes, Basidiomycetes 
and Fungi Iniperfecti recorded to date from Bermuda now 
amounts to over 750. These are distributed among 3l5"^genera. 
Nearly 68.4 per cent of the total number of recorded species are 
contained in the following seven orders: Moniliales, 109; Agari- 
cales, 84; Phyllostictales, 74; Sphaeriales, 68; Uredinales, 60; 
Lecanorales, 58 and Melanconiaks, 30. 

The general aspect of the mycofl(?ra is sub-tropical or temperate 
North American, as one might ex|)ect in view of the I.slands’ geo¬ 
graphical position. There is a noteworthy ab.sence of orders which 
commonly predominate in strictly tropical regions and memliers of 
the Dothideales and Hemisphacriales are ixMirly represented. The 
number of endemic species is small and is less than 7 jier cent of 
the total numlx'r recorded. 

About 64 per cent of the si^ecies are saprophytic and few are 
strictly terrestrial. Most of the saprophytic species occur on the 
debris of higher plants. The total number of sjxcies of fungi 
found associated with either living or dead parts of some of the 
commonest flowering plants is as follows: Sahal bcniiudana, 60; 
Junipems hermudiana, 55; Citharcxylum spiuosttm, 26; Ncnttm 

m 
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Oleander, 20; Musa Cavendishii, 15; Mclia Asedarach, and My- 
rica cerijera, 14; Agave sp., Elacodendron Lancanum, Lycoper- 
sicon esculentum and Solanum tuberosum, 12; Coccolobis uvifera 
and Jasminum gracile, 11; and Rhisophora Mangle, 10. 

Although the total numl>er of fungi recorded from Bermuda is 
quite satisfactory in view of the small area of the Islands, some 19 
square miles, nevertheless the writers feel that a considerable 
amount of collecting work still remains to be done, particularly 
with regard to the soil inhabiting and aquatic species. 

PHYCOMYCETES 

Dklacroixia coronata (Cost.) Sacc. & Sydow 

This s])ecies was obtained jn culture during an attempt to obtain 
s|)ore shootings from ajKittiecia of Pseiidopithyella minuscula 
(Bond. & Torrend) Seaver, growing on decayed twigs of Juni- 
perns bermudiana L., Agricultural Station, Paget East, Jan. 27, 
1943, J. M. Waterston, det. D. H. Linder. It is of interest to note 
that White (1937: 148) has also reported this fungus on an 
operculate discomycete, Fesisa domiciliaiia Cooke, at Ithaca, N. Y., 
as well as on other sul)strates. 

The entomogenous nature of this species demonstrated by 
Kevorkian (1937: 194) was confirmed when dry-wood termites, 
Kalotermes approximatus, taken from Bemiuda cedar, Jnniperus 
bermudiana L., were exposed for two hours to petri dish cultures 
on 2 per cent dextrose fXitato agar and subsequently transferred to 
a moist chaml)er. Death took place in all sj)ecimens exposed to 
this treatment within eight hours. The fungus was only effective 
under conditions of high humidity and has not been found on dry- 
wood termites in the field in Bermuda. Martin (1942: 145) gives 
notes on the facultative |)arasitism of this species on insects and 
also deals with its synonymy. 

Entomophthora virescens Thaxter 

Parasitic on larvae of Feltia suhterranea F., without definite 
station, Decemlier 1927, L, Ogilvie 34^37 (CU), This is the 
si)ecies re|x>rted by Ogilvie (1928: 35) as being common on the 
dead bodies of cutworms found adhering to the lea\LS of plants 
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during the winter months. The (|ischarged conidia form a flow¬ 
ing margin around the larvae, greenish-yellow in color in dried 
material. The ovate conidia measure 35 X 14 ft. Previously 
known from Ontario, Canada, and Wooton, England. 

PiLOBOLUs Kleinii van Tiegh. 

Discharged sporangia of this species caused disfigurement of the 
foliage of cauliflowers and cucumbers growing in a greenhouse, 
Paget East, Feb. IS, 1939, H. S. Cunningham 34843, 34844 (CU). 
The same species was found under similar circumstances on leaves 
of Chrysanthemum morifolium Ram., in a greenhouse in Water- 
vliet. New York, Oct. 22, 1932, J. L. Young 20890 (CU). 

ASCOMYCKTES 

Bulgaria Thwaitesii (Berk. & Br.) comb. nov. (fig. 1) 

Rhisina Thwaitesii Berk. & Br. Jour. Linn. Soc. ^Bot.) 14: 
102. 1875. 

Sarcosoma Thwaitesii (Berk. & Br.) Petch, Annal. Roy. Bot. 

Card. Peradeniya 4: 420. 1910. 

This is not a Bermuda species but it has been reported T!! associa¬ 
tion with witches’ brooms on Bermuda cedar, Juniperus bermudi- 
ana L., in Ceylon by Petch (1910: 421) and Boedijn (1932: 277) 
has suggested that it is this sj^ecies that occurs on the same host 
in Bermuda. However one of us (Seaver 1928: 198, 1942 : 320) 
has shown that the Bermuda species is referable to Bulgaria melas- 
toma (Sow.) Seaver. Figure 1 (upper) &hows this sjiecies on 
rotten bark of Junipe/us bermudiana L., froAi roots of living trees 
exposed at soil level, Walsingham, Bermuda, Jan. 20, 1922, H. //. 
Whetsel Bermuda Fungi No. 188. This plant is characterized by 
apothecia which are frequently stipitate. with almost smooth, hya¬ 
line, ellipsoidal spores, 20-25 X 9-10 fi. 

In contrast, the Ceylon fungus, for which the new combina¬ 
tion given above is proposed, is typically sessile, and has far 
larger spores, 34-44 X 15-20/1*. These are covered with flattened 
warts. Figure 1 (lower) shows material of Sarcosoma Thwai¬ 
tesii (Berk. & Br.) Petch, from branches of Juniperus bermudiana 
L., Peradeniya, Ceylon, Sept. 13, 1913, T. Petch, Sydow Fungi 
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Fig. 1. (upper) Bulgaria mclastoma from Bermuda X 1 • (lower) Bul¬ 
garia Thwaitcsit from Ceylon X 2. Both specimens fruiting on Junipc^us 
bertnudiana. Both spores X 1000. <% 
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exotici No. 424. This species does not appear to have been re¬ 
corded in America. On the other hand, B. melastoma has a wide 
range in America. One interesting record of the latter, is a collec¬ 
tion on Juniperus barbadensis L. (= /• virginiana L.), from Cin¬ 
chona, Jamaica, B. W. I., Dec. 2S-Jan. 8, 1908-09, IV. A, Murrill 
& Edna L. Murrill 652 (NY). The material was taken in a wet 
mountainous region at 4,500-5,200 feet elevation. The ascospores 
averaged 30 /a in length and were longer and more slender than the 
Bermuda material on /. bcrmudiam. 

Catabotrys deciduum (Berk. & Br.) comb. nov. (kici. 2) 

Hypoxylon deciduum Berk. & Br. Jour. Linn. Soc. 14: 120. 
1875.* 

Bagnisiella palmarum Pat. Bull. Soc. Myc. France 3: 176, 177. 
1887. 

Catabotrys palmarum (Pat.) Theiss. & Sydow, Ann. Myc. 13: 
297, 298. 1915. 

On fallen leaf bases of tall bananas, Musa sp.. Devonshire, Fel). 
3, 1926, F. /. Scavcr, H. H. Whetsel & L. Ogilvic 34897 (CU ); 
on dead petioles of Sahal bcrmudana Bailey, on the ground* Wal- 
singham, Jan. 20, 1922, H. H, Whctzel 35004 (CU), 

Previously known only from Central Provinces, India; Ceylon; 
Hintula. Borneo and New Caledonia. The Bermuda record is a 
noteworthy extension of range of this l)eantifu1 and interesting 
.species. The writers are indebted to Dr. Julian H. Miller who 
examined the material on Masa and pronoupced it identical with 
the ty]>e of Hypoxylon deciduum Berk, & Br., at Kew Herterium. 

The fungus is characterized by pulvinate stromata which rest on 
a subiculum and are entirely superficial (fig. 2a). The perithecia 
have very long ostioles and are deeply imbedded in stroinatic 
columns which become separated with age hut remain united above. 
The spores are hyaline, ellipsoid and average 6-7 X 3 ft (fig. 
2b). Paraphyses are absent. Petch (1924: 163) lists this fungus 
in his Xylariaceae Zeylanicae among species Dubiae ct excludendac. 
and gives the spore range for Ceylon material (No. 2881) 6-9 X 
3 ft. He notes that Cooke (1883: 123) gave the spore range 15-18 
X 3 ft and had passed it as Hypoxylon. 
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Fig Z Caiabotrvs deaduunt (a) transverse section of stroma and 
subiculum removed from substrate (Musa sp), sho^Mng Uh itton of pen- 
thecia X50, (b) singk ascus with spores, (c) stromata on fallen peti de 
of Musa sp X 1 (d) stromata on fall<^ petiok of Sabal bcrmudana X 1 
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The Bermuda specimens also agree very well with published 
descriptions of Bagnisiella palmarum Pat., which was placed in the 
Dothideales by Patouillard (1887: 176, 177) who gave the spore 
range 6-7 X 3-4^. Theissen & Sydow (1915 : 297, 298) later 
erected the genus Catabotrys Theiss. & Sydow for Patouillard's 
species and gave as their spore measurements 6.5-7.S X 3 /ix. Their 
illustration showing a section of the stroma (loc. cit., PL 2, fig, 5) 
compares well with our illustration (fig. 2a). Petrak (1934: 
339) emended the genus Catabotrys and transferred it to the Hy- 
pocreales where it would rightly appear to belong. The genus is 
represented by a single s|>ecies for which the new combination 
given above is proposed. ' 

The following Ascomycetes are new records: Claviceps Paspali 
Stevens & Hall, sphacelial stage on inflorescence of Paspalum 
dilatatum Poir., Pembroke, Oct. 12, 1921, E, A, McCallan 34^08 
{CU)\ Daldinia t*ernicosa (Schw.) Ces. & De Not., on dead 
trunk of Monts rubra L., scorched by fire, St. George’s Island, 
Feb. 22, 1944, /. M, Waterston (GA), de^^ J. H. Miller; Hypo- 
crea lenta (Tode) Berk. & Br., on bark of Juniperus bermudiana 
L., Agricultural Station, Paget East, Jan. 26, 1926, F. Scaver 
& H. H. Whctscl 3i784 {CU) ; Hypomyccs candicans Plowr., 
parasitic on sporangia and plaspiodia of Myxomycetes during wet 
weather, Paget Mar.sh, Novemlier 1921, /*/. H. Whctscl 34784 
{CU), 

BASIDIOMYCETES 

The following Basidioniv^etes are new records: Agarietts cin- 
chonensis Murrill, on soil. King Edwatd Vfl Hospital Grounds, 
Paget East, Dec. 12, 1938, F. J, Seatfcr & J, M, Waterston 191 
{NY), det. A. H. Smith; Cyphella citpulacjormis Berk. & Rav., 
on bark of Juniperus bermudiana L., St. David’s Island, May 22- 
June 6, 1914, S. Brown, N, L, Britton & P, Bisset 2081 {NY), 
common after rain and represented by eight additional collections; 
Hygrophorus lactus Fries, at bas^ of Sabal bermudana Bailey, 
Paget Marsh, Dec. 3, 1912, S, Browfi, N, L, Britton & F. /. 
Scaver 1312 {NY) ; Lachnocladium semivestitum Berk. & Curt., 
on leafmold under dense mat of Jasminum gracilc Andrews, Wal- 
.singham, Jan, 20, 1922, H, H. Whctsel {CNC) and on soil. 
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near Trott’s Pond, Feb. 5, 1926, F. /. Seaver, H. H. Whetzel & L. 
Ogilvic B 41 (CNC), det. W. C. Coker as possibly the same as 
Stcreum proliferum reported from Bermuda by Burt (1920: 116) ; 
Lycoperdon epixylon Berk. & Curt., on wood, Walsingham, Jan. 
20, 1926, F. J. Seaver, H. H. Whetzel & L. Ogilvic B 23 (CNC). 
det. W. C. Coker; Pleurotus applicatus (Batsch) Fries, on bark 
of Juniperus bermudiana L., following rain. Agricultural Station, 
Paget East, Oct. 16, 1940, 7. M. Waterston 299 (NY ); Ptycho- 
gaster cubensis Pat., on Myrica cerifera L., growing from a knot¬ 
hole, Paget Marsh, Aug. 21, 1921, H. H. Whetzel Bermuda Fungi 
No, 119, det. R. Thaxter; Scleroderma lycoperdoides Schw., on 
soil among weeds, Agricultural .Station, I^aget East, Sept. 20, 1940, 
J, M, Waterston 277 (NY), det. W. C. Coker; Tulostoma pyg- 
inaeum Lloyd, on soil, Gracrfs Island, Feb. 9, 1926, F. /. Seaver & 
//. H, Whetzel 32623 (CU), det. W. C. Coker and reported previ¬ 
ously only from Florida, Texas and Brazil. 

FUNGI IMPERFECTI 

CiLiospoRA GELATiNOSA Zimm. (figs. 3, 4, 5) 

On rotten petioles of Archontophoenix Alexandrae Wendel & 
Drude, Camden Marsh, opposite Rosebank, Paget East, associated 
with the stromata of Helotium atrosubiculatum Seaver & Waters¬ 
ton, Nov. 31. 1941, J. M, M^aterston 31508 (CU), det. H. H. 
Whetzel (1942: 529); same station and substrate, Jan. 22, 1943, 
/. M, Waterston 32617 (CU)\ on rotting foliage of Juniperus 
hcnnudiana L., Triniinghain’.s Hill, Paget East, held one month in 
moist chaml)er, Dec. 12, 1942, /. M. Waterston 32614 (CU), 
Previously known only from Java on cacao pods. Petch (1943: 
70) expresses doubt as to whether Ciliospora Zimm. is distinct 
from Chaetosperwum Sacc. but we are assigning our specimens to 
the former genus until material of the latter can be obtained for 
study. 

Spores from the Archontophoenix material measured 26-35 X 
5-8 fi, with a mean of 28 X 5 ft, and those from Juniperus ranged 
from 21-33 X 5-8 /i with a mean of 26 x 5 fi. From this material, 
pure cultures were readily obtained by spore dilution on 2 per cent 
dextrose potato ^gar. Since it has grown and fruitfd readily in 
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artificial culture an opportunity was afforded to make a rather 
detailed study of a species of this peculiar and very interesting 
genus. 

MORPHOLOGY 

On its natural substrate, such as the fallen twigs of the jimiper, 
the fruit bodies of Ciliospora gelatinosa appear as minute pearly- 



Fh.. 3 Spore of Cilwspora alhida from Prunus tefotma (on left) com- 
])ared with s[H)re of C diaspora qchhiwsa from Arihoutophocnn Ilex- 
andrac, 

white mucilaginous cushions, breaking forth through the ruptured 
epidermis of the leaves, usually a single fruit body from individual 
leaves, scattered here and there on the fallen branchlet. Kemoved 
on the tip of a needle, the base of the fruit body is seen to be deeply 
embedded in the leaf. It consists largely of a gelatinous mass of 
large appendaged, hyaline sfxires arising from a basal palisade of 
slender conidiophores embedded in a transparent, mucilaginous 
material. Enclosing this mass of spores and conidiophores is a 
very thin pinkish hyphal membrane of peculiar and characteristic 
])attem. This enclosirtg membrane is difficult to distinguish on 
fruit 1)odies from the juniper leaves but is quite obvious on fntit 
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bodies developed on agar. It is ruptured in irregular fissures as 
the spore-mass enlarges, appearing on mature fruit bodies as a 
pinkish collar about the basal portion. The conidia are cylindrical 
with rounded ends, slightly curved when observed lying on an un- 
curvcd side. Each conidium bears normally eight appendages ar¬ 
ranged in two pairs near each end (fig. 3). One pair is rather 
shorter and more slender and is attached somewhat farther from 
the end than the other pair. The members of each pair are at¬ 
tached to the spore opposite each other and alternate with those 
of the other pair. Each appendage usually bears a minute muci¬ 
laginous globule a short distance from its point of attachment. 
The appendages are rather broad at the base, tapering uniformly 
to a slender whip-like tip. The members of the two longer pairs 
are distinctly constricted for a short distance above the point of 
attachment. No such constriction has been observed in the mem¬ 
bers of the shorter pairs. The appendages are very transparent, 
shorter, and more difficult to see than are those of Ciliospora alhida, 
but they are paired and attached to the body of the six)re essen¬ 
tially as in that si)ecies. The longer appendages are about the 
length of the sjx)re, 22-25 fi. The shorter ones are alx)ut 15-18 ft 
in length. Each spore is surrounded by a thin mucilaginous 
sheath. Basic fuchsin in aqueous solution stains the cytoplasm 
of the spore deep red and the appendages a faint pink. The muci¬ 
laginous envelope, however, is not readily stained. 

Pycnidia and s|X)res were readily produced on 2 per cent dex¬ 
trose agar. Measurement of 200 spores protUiced in culture (No. 
32617) gave a range of 21-31 X 4-7 ft, with a mean of 25.7 X 5.2 ii. 
These measurements conform closely with those given by Zimmer¬ 
man (1902: 217) for his species C. gelatinosa (15-30 X 5-6 ft). 
Whetzel (1942: 528) has shown that these measurements are defi¬ 
nitely shorter than those recorded for C. albida (28-40 X 6-12 fi, 
average 35 X 10/*). 

In order to clear up any possible confusion of the Bermuda spe¬ 
cies with C. albida, fresh material of the latter was sought by the 
junior author at Lloyd Preserve, Mcl-«an, New York, at the same 
station where H. H. Whetzel and J. Niederhauser made the first 
collection in North America, Dec. 2, 1941 (Whetzel 1942; 525). 
Fallen leaves of Prunus serotina Ehrh., stromatized by 



190 


Mycologia, Vol. 38, 1946 


stroemia Pruni-serotinae Whetzel & White, were collected on No¬ 
vember 4, 1944. These were placed in a moist chamber and 
thirty-six days later a few pycnidia were first seen on the upper 
surface of the leaves. Spore production was abundant, and no 
difficulty was experienced in getting the fungus in pure culture. 
A dried specimen of this collection made by the junior author is 
preserved in the Comell University Plant Pathology Herbarium as 
No. 35003. 

Both species of Ciliospora grew well on non-acidified 2 per cent 
dextrose potato agar. C. albida from the Prunus leaves made no 
growth at temperatures above 27® C. At 23® C. growth was sub¬ 
merged (fig. 4, upper). The optimum rate of growth for this 
species was obtained at 21® C. and was accompanied by the pro¬ 
duction of a dense, white, cottony aerial mycelium, which turned a 
light buff color with age (fig. 5, upper). Very few pycnidia were 
formed in plate cultures and then only after 4 weeks growth. Some 
tube cultures, twenty-one days old, produced a few pycnidia where 
the mycelium was in contact with the glass wall and at a tempera¬ 
ture of 21® C. The spores produced compared favorably in size 
with field material. 

C. gelatinosa from the Archontophojpnix leaves w^as found to 
have a higher optimum temperature for growth around 27® C., as 
one would expect from a fungus found in a subtropical haliitat. 
The Bermuda isolate grew readily on 2 per cent dextrose jxitato 
agar, with or without acidification with phthalHc acid (pH 4.5) 
but refused, as did P. albida, ip grow on this .same medium acidified 
with lactic acid. Growth vyas rapid and very characteristic. The 
mycelium was almost entirely submerged but restricted to the upper 
millimeter or so of the media. The aerial hyphae were sparse, 
fibrillose oppressed and never cottony as in C. albida. Growth was 
finely zonate, there being 30-40 narrow zones in a thallus covering 
an ordinary petri dish (fig. 4, lower). 


Fig. 4. (upper) Plate culture of Ciliospora albida isolated from leaves 
of Prunus serotina, grown at 23** C., on 2 per cent dextrose potato agar, 
14 days old, no zonation and pycnidia absent, (lower) Plate culture of 
Ciliospora gelatinosa isoi;^ed from petiole of Archontophoenix Alcxandrac, 
grown at 23** C, on 2 per cent dextrose potato agar, showing abundant 
formation of pycnidia and spores when 14 days old. Note zonation. 
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Priift body'ioitiids appeared in lead than a wedc, at 6r8t sub* 
merged, they eventually energed as small (1-2 mm. diani.), hemi¬ 
spherical, cottony*white cushions, zonately arranged. The cottmiy 
hyphae Anally collapse as the spore mass bursts tlK enveloping 
pitdci^ colored membrane. When the culture is ten to fourteen 
days old the fruit body appears as a pearly-white globule with a* 
pinkish collar about its base. The pycnidia are often found aggre¬ 
gated in groups. 

The fungus also fruited well on sterilized cellulose beer-glass 
coasters similar to those used by Tyler & Parker (1945 : 258) for 
culturing Ceratostomella Ulini, The pads were soaked in a po¬ 
tato extract solution before introducing the fungus inoculum (fig. 
5, lower). C. albida was grown on the same substrate but failed 
to produce pycnidia. 

C. gelatinosa therefore appears to differ quite markedly from 
C. albida both in morphological and physiological characters. The 
readiness with which the former grows and fruits on dextrose po¬ 
tato agar makes it a desirable species for laboratory teaching. We 
shall be glad to distribute cultures of it on request as long as we 
have it available. 

Macrophoma Lilii sp. nov. (fig. 6) 

Pycnidia globosa, 160-210in diametro, ostiolo dibtincto, rotundo, non- 
papillato, 20-35 /< in diametro, a superiore marginem nigrum exhibenti; sporo- 
phorae 12-15 X 2-3 A, crassae, simplices, in longitudinc aporas paene aequan- 
tes; sporae 15-23 X 3-7/>, plerumque 18x6^, hyalinae, non-septatae, fusi- 
formes vel claviformea, extremis obtusb, rectae, pleninKtue eguttulatae. 

Pycnidia globose, 160-210/x diani*, with distinct, round, noii- 
papillate ostiole, 20-35 /a diam., showing a black rim when viewed 
from above) sporophores 12-15 X 2-3 ft, stout, simple, almost as 
long as the spores; spores range from 15-23 X 3-7 /i, average 18 x 
6/A, h}raline, non-septate, fusiform to clavate, with blunt pointed 
ends, straight, mostly eguttulate. 


Fig. S. (upper) Plate culture of Ciliospora albida isolated from leaves 
of Prunus serofina, grown at 21" C., on 2 per cent dextrose potato agar, 
14 days old. Note abundance of cottony aerial mycelium and absence of 
pycnidia. (lower) Ciliospora gelatinosa isolated from petiole of Archonto- 
phoenix Alexandrae, grown at 27® C,, on cellulose pad saturated with potato 
extract, 14 days old. Pycnidia and spores abundant. 
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On dead stems of Lilium lougiflorunt var. eximiuin Baker, Agri¬ 
cultural Station, Paget East, June 1921, H. H, Whetsel 35123 
(Ct/), (type). 

This species occurs commonly on dead stems of the Bermuda 
Easter lily during early summer after the plants have matured or 
have died back from some other cause. The flowering stalks are 
covered with the black pimple-like pycnidia and have the appear¬ 
ance of having been bleached almost white. 

The fungus was isolated by Dr. G. R. Bisby from material col¬ 
lected by the junior author in 1938. The cultures were found to 
he slow in producing pycnidia and spores. The latter, when pro¬ 
duced, ranged from 15-20 X 6-7 fi and showed a close correlation 
in size with those produced on lily stems in the field. Although 
the spores are typically non-septate, Dr. Bisby found some which 
suggested that septa might eventually be formed. 

No fungus has previously been described on lily in Europe or 
America which will fit this species. It is distinct from Macro- 
phomtna Phascoli previou.sly recorded from lily roots in Bermuda 
by Ogilvic (1928: 35). 

Macrophoma Trichostomi sp. nov. (fig. 7) 

Pycnidia globosa, 150 ft in diametro, ostiolo parvo, circulari, 20 m in dia- 
metro, margine definito nigro; sporae modorum duorum, magnae 18 x4m, 
et parvae 7 X 2 M, hyalinae, cylindratae vel clavifornies, plerumquc rectae. 

Pycnidia gloliose, 150fi diam., with a small circular ostiole. 20^ 
diam., surrounded l)y a definite black margin; spores di.stinctly of 
two sizes, large ones 18 X 4fi» and small ones, 7x2/1, hyaline, 
cylindrical or clavate, usually straight. 

Parasitic on capsules of the endemic moss, Trichostominn bcr- 
iiiudiauum Mitt., Paget East, Feb. 10, 1922, H. II, Whctscl 3511^ 
(CU). (type). 

This interesting little species has lieen collected only once in 
Bermuda, where it was found attacking a large jiercentage of moss 
capsules before they were fully developed. There are apparently 
no previous records of Phoma-like fungi on any Nortli American 
moss and none has been reported heretofore on the genus Tricho- 
stomum. There are a group of Phoma spp. reported on moss 
capsules in Europe which have small spores ranging 3-6 X 1-2 ft. 
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These are Phoma muscorum Rostrup (1903: 318), Phonta 
Splachni Rostrup (1904: 30), Phoma muscicola Smith (1910: 
221) and Phoma Qrthotrichi Smith & Ramsbottom (1914 : 326). 
According to Grove (1935: 121) the latter is a young stage of 
P, muscicola. None of these species appears to produce the large 
spores characteristic of the Bermuda species. 

Phyllosticta Casaresi Gonzalez (1916: 369) on moss leaves, has 
spores 14-22^ 3,5-5 and most closely approaches the Bermuda 
species. It is, however, a foliicolous species and is not recorded 
on capsules. There is no mention either, in the original descrip¬ 
tion, of the presence of microspores. The writers have accord¬ 
ingly felt justified in erecting a new speciefe for the Bermuda 
fungus. 

Schizotrichum Conocarpi sp. iiov. (fig. 8) 

Sporodochia gregaria, cylindrata vel subglobosa, superficialia, nigra, 75- 
150/A in diametro, 200-250 m alta, setis similiter coloratis, projicientibus, 
parietibus crassis, simplicibus, septatis, ad septa baud constrictis, ad extrema 
acutis, concoloratis, 200-600 X 7 m ; conidiophorae obsoletae; conidia hya- 
lina, filiformia, recta vel curva, 6-8-septata, ad septa baud constricta, guttu- 
lata, in longitudine variabilia pro numero sqrtorum, ea 6-septdlg 57 X 3 
ea 7-septata 60-72 X 3 A, ea 8-septata 75-84 X 3 

Sporodochia gregarious, c}lindrical to sub-globose, superficial, 
black, 75-150 ft diam., 200-250 ft high, with similarly colored, pro¬ 
jecting, thick-walled setae, simple, septate, not constricted at septa, 
pointed at tips, concolorous, 200-600 X 7 fi; conidiophores obso¬ 
lete, conidia hyaline, filiform, straight or curved, 6-8 septate, not 
constricted at septa, guttuljte, variable in length according to the 
number of septa, those 6-septate are 57 -X 3 fc, those 7-septate range 
from 60-72 X 3 /n, those 8-septate range from 75-84 X 3 ft. 

On fallen, decaying leaves of Conocarpits erecta I-., Walsing- 
ham, Jan. 22, 1926, L Offilvie 35120 {CV). type; at same station 
and on same substrate, Jan. 19, 1943, 7. M. Watcrston 35121 
(CU). 

The genus Scfiisotrichum was erected by McAlpine (1903 : 562) 
for the monotypic species S. Lobeliae McAlpine. with setae 70- 
95 X4.5-5 /t and spores 3-6 septate and ranging 28-35 (with some 
50-60/*) X 1-2/*. The Bermuda fungus differs from the Aus¬ 
tralian species in posMssing far longer setae and spores. The 
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hyphae connecting the sporodochia do not appear to be as prom¬ 
inent as in. McAlpine’s species. 

The second collection by the junior author, although taken at 
the same station as the type, was made without knowledge of 
Ogilvie’s collection, which was discovered in the Herbarium at 



Fk;. 8. Schisotrichum Conocarpi: (upjjer) natural habit X 15; 
(lower) sporodocbium and spore. 


Cornell University. This would indicate that the species is well 
established in Bermuda. 

Interesting species of Fungi Imperfecti hitherto unrecorded 
from Bermuda are as follows: Brencklea Sisyrinchii (Ell. & Ev.) 
Petrak, on leaves of Sisyrinchium bcrmudianum L., Paget, March 
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1922, H. H, Whetsel 34973 {CU), previously known from Berke¬ 
ley, California, Washington County, N. Y., and North Dakota; 
ColUtotnchum Lilii Plakidas, on dead stems of Lilium longiflorum 
var. eximium Baker, Agricultural Station, Paget East, June 15, 
1921, H, H, Whetsel 34959 {CU) \ Exosporium Leucaenae Stev¬ 
ens and Dalbey, on leaves of Leucaena glaitca (L.) Benth., Wals- 
ingham, Jan. 21, 1926, H, Whetsel Sr E. Ogilvie Bermuda 
Fungi No. 200, previously known only from Puerto Rico; Myro- 
ihecium roridum Tode ex Fries, on weathered shell of fruit of 
Crcscentia Cujete L., Smith’s Parish, Dec. 9, 1938, F. J. Seaver 
Sf J. M. Waterston 173 L (NY), known only as a saprophyte in 
Bermuda; Myrothecimn verrucaria (Alb. & Schw.) Ditmar ex 
Frifes, on weathered cardlioard. Shelly Bay, Mar. 30. 1939, /. 3/. 
Waterston 251 (NY) \ Pesialotia adusta Ell. & Ev., on leaves of 
loquat, Eriobotrya japonica Lindl., Devonshire, Octoljer 1927, L. 
Ogilvie 35229 (CU), det. E. F. Gul)a; Pcstalotia longi-aristata 
Maubl., on fruit of loquat. Eriobotrya japonica Lindl., Agricul¬ 
tural Station, PagQt East. February 1922, H. H. Whetsel 35228 
(CU), det. E. F. Cuba; Pestalotia vermijormis Massee, associated 
with die-liack of stems of Barringtonia speciosa Forst., Agricul¬ 
tural Station, Paget Elast, June 7, 1929. H. S. Cunningham, det. 
E. F. Cuba; Phleospora Dodonaeae Nattrass. on leaves of Dodo- 
naea jamaicefisis DC., St. David’s Island. Dec. 16, 1940, /. M. 
Waterston 428 (NY), 35036 (CU), previously known only from 
Cyprus; Phoma polygramma Sacc., on dead peduncles of Plantago 
lauceolata L., South shore. Devonshire. Manb 1922, H. H. Whetsel 
34970 (CU) ; Phomopsis Malvaceariim (West.) Grove, on stem 
of Hibiscus Sabdariffa L., Agricultural Station, Paget East, J. M. 
Waterston 35016 (CU). spores 6-8 X 1 fi, “b” spores, 18-21 X 
1 fi; Spegassinia ornata Sacc., on old leaves of crab-grass, Steno- 
taphrum secundatum (Walt.) Kuntze. opposite Paynter’s Vale, 
Walsingham, Jan. 21,1926, H. H. Whetsel 35010 (CU ); Sphaero- 
sporium lignatile Schw., on rotten wood in slat-house. Agricul¬ 
tural Station, Paget Ea.st, Dec. 11, 1940, J. M. Waterston 35220 
(CU), det. D. H. Linder; Sporendoncma episoum (Corda) Ci- 
ferri & Redaelli, on stale gingerbread, Pembroke, June 14, 19*13, 
J, M. Waterston, det. E. W. Mason; Stachybotrys subshnplex 
Cooke, on fallen leaves of Musa sp., Hungry Bay, Oec. 2, 1938, 
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F. J. Seaver & /. M. Waterston 80b (NY) , det. E. W. Mason; 
Stephanomk tetracoccum van Zinderen—^Bakker, parasitic on Geo- 
glossum nigriium Cooke, .Harrington Sound, Dec. 7, 1912, 5*. 
Brown, N, L. Britton & F. /* Sewer 1564 (NY) ; Trichothecium 
Helminthosporii (Thiim.) Sacc., parasitic on Helminthosporium 
Ravenelii Berk, & Curt., on Sporobolus Berteroanus (Trin.) 
Hitch. & Chase, Paget Marsh, Sept. 25, 1921, H. H. Whetsel 
Bermuda Fungi No. 177; Ustilaginoidea Dichromcnae P. Henn., 
in ovaries of Dichromena colorata (L.) Hitch., Paget Marsh, Aug. 
12, 1921, O. Dcgcner Bermuda Fungi No. 27, det. H. M. Fitz¬ 
patrick. 
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NEW SPECIES OF POEIA^ 

L. O. OvKRHOLTS AND J. L. LoWE 
(with 2 figures) 


In the course of independent studies of miscellaneous collections 
of fungi of the genus Poria (Family Polyporaceae) and the timber 
decays produced by them, the authors have found apparently un¬ 
described species, which are here proposed as new. One of these 
was segregated but never published by another author; two are 
independently proposed; and four are jointly proposed by the two 
authors as they were duplicated in our individual collections. The 
junior author is responsible for the Latin descriptions, except for 
that of Poria carbonica, which was prepared by Dr. Robert E. 
Dengler, Professor of Classical languages, The Pennsylvania State 
College. 

Color names within quotation marks are from R. Ridgway, Color 
Standards and Color Nomenclature, Washington, D. C.,%4912. 

Poria alutacea Lowe, n. sp. (fig. 1, B) 

Annua, effusa ad 5 cm., membranacea-coriacea, facile separabilis, nec odore 
nec austatu distincta; margine alba, byssina et implicita, vel lata vel angusta, 
rhizomorphae plerumque adsunt; superficie pororum alba vel pallida et 
cremea, leviter nitida; tubulis ad 0.5 mm. lougis, in statu sicco stibericis; 
poris rotundis vel angqlatis, 5^ singulis tderumgue in uno mni., dissae|>i- 
mentis demum modice tenulbus, acie Integra vel fimbriata: clavis hyphatis 
nullis; cystidiculis maior«n partem immersis, ubtusis, diametro 4-5 M; basidiis 
late clavatis; B-10 X 4-5 M; sporis byalinis. levibus, cylindratis, rectis vel 
leviter curvatis et tunc late allantoideis, 2.5-3.5 X 1.5 suhiculo albo, ad 
0.1 mm. crasso, brmo, ex hyphis coniuncte intertextis, rare ramosis, maiorem 
partem solidis, diametro 1.5-2 saeptis autem nullis, et, cum premuntur, 
non facile separabilibus; h 3 rphis tramarum similibus.—In ligno coniferarum et 
deciduarum, specimen t 3 rpicum prope Tully, N. Y. collectum a J. L. Lowe 
(n. 2701), et in herbario Farlowiano in Universitate Harvardiana conser- 

^ Authorized for publication on October 29, 1945, as Paper No. 1295 in 
the Journal Series of the Pennsylvania Agricultural Experiment Station. 
Contribution No. 151, Department of Botany, The PennsyWania State Col¬ 
lege, State College, Pa., and from the Department of Forest Botany and 
Pathology, New York State College of Forestry, Syracuse, New York. 
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Fit.. I. A. Poria leuia X 1 (CatskUl Mts.. Peck); B. Poria aliOacca X 1 
(type. I.owe 2701) : C, Poria carbonica X 2 (type, Overhelts 22021). 






204 


Mycologia, Vol. 38, 1946 


vanduin. Id exemplum consimile est Poriac fimbriatellae (Peck) Sacc*, sed 
cystidiis nullis, pons et hyphis subicuH minoribus et sporis cylindratU nec 
ellipsoideis. 

Annual, effused up to 5 cm., membranous-tough, readily sepa¬ 
rable, without distinct taste or odor; margin white, matted-myce- 
lioid, wide or narrow, usually with well-developed rhizomorphs; 
pore surface white to pale cream, slightly glancing; tubes up to 
0.5 mm. long, corky when dry; pores rounded or angular, aver¬ 
aging five to six per mm., the dissepiments becoming moderately 
thin, entire to fimbriate; hymenium without hyphal pegs so far as 
seen; cystidioles mostly immersed, bluntly pointed, 4-5 /i diameter; 
basidia broadly clavate, 8-10 X 4-5 fi ; spores hyaline, smooth, short- 
cylindric, straight, or slightly curved and then appearing somewhat 
broad-allantoid, 2.5-3.5 X 1.5 ft; subiculum white, al)out 0.1 mm. 
thick, firm, the hyphae closely interwoven, sometimes incrusted, 
rarely branched, mostly solid, 1.5-2 ft diameter, without cross 
walls, difficultly separable under pressure; tramal hyphae similar. 

On the wood of coniferous and deciduous trees; Tully, N. Y., 
Ix)we 2701 (type); also Lowe 2643 and 2702; known also in New 
York from Saratoga Lake (H. D. House), and from Warrensburg, 
Lowe 1826, 2361; from Lake Timagami, Ontario (R. F. Cain), 
and by sporophores sterile but otherwise agreeing, fron^Pennsyl- 
vania, I-owe 2761, and North Carolina (F. O. Grover). The 
plant is similar to Poria fimbriatella (Peck) Sacc. but lacks large 
cystidia, the pores are slightly smaller, the subiculum hyphae more 
slender, and the spores are not ellipsoid. 

Poria carbonica Overholts, n. sp. (fig. 1, C) 

* Effusa ad aliquot centimctrai annualis, vcl si rediviva per secundum annum 
tubulis saltern non lamiqatis, 3>12 mm. crassa, margine tenui vel interdum 
subtumescenta, superficie in substratis verticalibus plus minusve nodulosa, 
tenax et caseata, valde dura ut siccatur, alba vel scnescens isabellina; tubulis 
2-10 mm. longis, longioribus obliquis, oribus 3-4 per mm., muris aliquantum 
crassis et integris, interdum tenuibus hiantibusque; subiculo bene formato, 
albo, firmo, nullo modo fibroso, 0.5-3 mm. crasso; sporis anguste ellipsoideis 
vel paene breviter cylindricis, levibus, hyalinis, 3.5-6 X 2-3 At; basidiis cla- 
vatis, 10-12 X 4.5-6 At; hyphis subiculi valde congelatis (vel saltern non tinc- 
tis, saepe lumine solum viso), 3-4 At diam., aliquantum ramosis, quibusdamque 
saeptis et fibulis instructis; hyphis tramae 2-2.5 At diam. et distinctioribus. 

Hab. In ligno mortuo ct saepe ambusto arborum coniferarum. Specimen 
typicum in stipite conifero Aug. 31, 1938, Saanichton, Brit. Columbiae, a Dr. 
Irene Mounce et Jean Straight repertum est et in herbario Overholtsii (n. 
22021) conservandum. 
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Effused for several centimeters, annual or if reviving for more 
than one season at least the tubes not in layers, 3-12 mm. thick, 
the margin thinning out or at times a bit tumid, on vertical sub¬ 
strata the surface more or less nodulose with the tubes vertical, 
cheesy-tough when fresh, drying quite hard, white or in age isabel- 
line; tulies 2-10 mm. long, the latter lengths where oblique, the 
mouths three to four per mm., the walls rather thick and entire, 
at times l)ecoming thin and gaping; subiculum well developed, 
white, firm, not at all fibrous, 0.5-3 mm. thick; spores narrow- 
ellipsoid or almost short-cylindric, smooth, hyaline, 3.5-6 X 2-3 fi ; 
basidia clavate, 10-12 X 4.5-6 fi ; subiculum hyphae with walls con¬ 
siderably gelatinized (or at least unstaining and often only the 
lumen visible), 3-4ft diameter, somewhat branched, with some 
cross walls and clamps, those of trama 2-2.5 ft diameter and more 
distinct. 

On dead and often charred wood of coniferous trees. Type 
dollected on coniferous log at Saanichton, British Columbia, Au¬ 
gust 31, 1938, by Dr. Irene Mounce and Jean Straight (Overholts 
Herb. 22021). The following additional collections are in Over¬ 
holts Herbarium: on end of burned log of Pscudotsuga taxijolia 
(Poir.) Brit., Cook Creek, Vancouver Isl., August 18, 1938, I. 
Mounce (84444) ; on Picca Engchnanni (Parry) Engelm., Up¬ 
per Priest River, Idaho, August 1, 1924, C. R. Stillinger (1838); 
on Pinus pondcrosa Dough, Missoula, Mont., Sept., 1916^ J. R. 
Weir (4169) ; on Pscudotsuga taxijolia, Carson, Wash., October 
29, 1935, G. H. Englerth (58033) ; on Pscudotsuga taxijolia, Sius- 
law National Forest, Oregon, Sept. 23, 1938, Englerth and Childs 
(94012) ; under side of drift log, Kaloma, Wash., Oct. 12, 1909, 
C. J. Humphrey (5905); on Tsuga hctcrophylla (Raf.) Sarg., 
Revelstoke, B. C., Aug. 26, 1930, J. R. Hansbrough (40652); on 
Pscudotsuga taxijolia boat timljer, Seattle, Wash., May 15, 1942, 
G. H. Englerth (94160) comm. R. W. Davidson; on Pscudotsuga 
taxijolia, Vancouver Isl., British Columbia, Aug. 6, 1942, J. E. 
Bier (V-1640); ibid., Sept. 2, 1942 (V-162); Coyote Creek, Lane 
Co., Ore., Oct. 22, 1939, Maxwell Doty. 

This is Poria no. 36 in W. B. Cooke’s paper,^ as evidenced by 
specimens sent by Dr. Maxwell Doty. Cooke cites 12 additional 
collections, all from Oregon, and all on Pscudotsuga, The associ¬ 
ated rot is usually of the brown carl)onizing type. 

2 Amer. Midland Nat. 27: 692. 1942. 



206 Mycologia, Vol.-38, 1946 

Poria bombycina (Fries) Cookt. (fig. 2, E) 

After this riianuscript was submitted the collections cited below 
were found to agree with Polyporus hians Karst., No. 619 in 
Fungi Fenniae Exsic., a synonym of P. bombycina according to 
Bresadola and Pilat. No other American collections are known 
to the authors. As a description in English has not been found, 
one is included here. 

Annual, effused up to 5 cm., readily or difficultly separable, 
without odor; margin white, sometimes changing to tawny on dry¬ 
ing, fibrous or mycelioid, narrow to wide; pore surface grayish- 
white or pale yellowish-orange to pale pinkish-brown, becoming 
pale pinkish-brown on drying; tubes up to 1 nini. long, soft, soft- 
fragile when dry; pores circular to elongated and somewhat sinu¬ 
ous, averaging two to three per mm., the dissepiments remaining 
rather thick, entire; hynienium distinct from* the trama, without 
cystidia; basidia broadly clavate, with clamp connections at the 
l)ase, 15-22 X 5-8ft; spores ellipsoid or oblong-ellipsoid, smooth, 
hyaline or with a faint yellow tinge, 6-7.5 X 3.5-4ft; subiculum 
tawny when dry, fine-fibrous, up to 0.2 mm. thick, the hyphae 
loosely interwoven, thin-walled, 2-4 ft diameter, rarely to mod¬ 
erately branched, with frequent clamps, also with cross walls, 
continuous without change into the trama, readily separable by 
pressure; tramal hyphae similar. 

On the wood of coniferous trees, Warrensburg, N. Y., T-owe 
2225 and 2504, North Elba, Peck; N. Hamp., Farlow; and from 
Gull I^ke, Timagami Nat. Forest, Ontario, Canada, .S. M. I'ady 
(Oyerholts Herb. 17072 and Herb. Univ. Toronto 4037). The 
plant resembles Poria Vailluniii (Fries) Cooke but is not rliizo- 
morphic and changes C()lor on drying. 

Poria fissiliformis Pilat in litt., n. sp. 

Annua, effusa ad 30 cm. vcl ultra, plerumque coriacea, in statu sicco dura 
et fragilis, plerumque facile separabilis, nec odore nee gustatu distincta; 
margine alba vel lutea, radiata-fimbriata vel implicita, latiore et conspicua; 
superficie pororum vel cremea vel lutea, sed in sicco cadem est vel obscurans 
ad helvam colorem; tubulis ad 6 mm. longis, in statu sicco vitreis et fragili- 
bus, poris S-8 singulatis plerumque in uno mm., angulatis, acie tenui, Integra 
vel fimbriata; cystidiis frequentibus vel raris, conicis, partim immersis ad 7 m 
diametro, cystidicula aliquando adsunt; basidiis clavatis, 8-11 X 4-4.5 m ; sporis 
hyalinis, levibus, oblongis vel elHpsoideis, 2.5-5 X 1.5-2.5m; subiculo albo vel 
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pallido et cremeo, ad 02 mm. crasso, in statu sicco verum fibrato et fragili, 
cx hyphis laxe vel coniuncte intertextis, crasse tunicatis, modice ramosis, non 
saeptatiSi nec non hyphis tenuiter tunicatis et hbulatis, diametro 3-5 et cum 
premuntur, non facile separabilibus; hyphis tramarum tenuiter tunicatis, non- 
saeptatis, diametro 2-2.5 m.—I n ligno deciduarum, specimen typicum in Acerc 
prope Creve Coeur Lake, Missouri, a L. O. Overholts collectum, et in 
herbark) Overholtsii (n. 19780) conservandum. Id exemplum consimile est 
Portae subacidae (Peck) Sacc., sed sporis et poris minoribus. 

Annual, effused up to 30 cm. or more, leathery or sometimes 
crisp when fresh, drying hard and brittle, usually readily separable, 
without distinct odor or taste; margin white to buff, radiate-fimbri- 
ate or matted, rather wide and conspicuous; pore surface cream to 
pale yellow-orange, drying pale cream to light orange, or “apricot 
buff/' glancing, the tubes up to 6 mm. long, glassy-fragile when dry, 
the pores averaging five to eight per mm., angular, the dissepiments 
thin, edges entire to fimbris^fe; hyphal pegs rarely present; cystidia 
obsaire, frequent to rare, conic, partially immersed, up to 7 /t diam¬ 
eter; cystidioles sometimes present; basidia clavate, 8-11 X 4-4.5 
fi ; spores hyaline, smooth, short-oblong to ellipsoid, 2.5-5 X 1.5- 
2.5 fA ; subiculum white to pale cream, up to 0.2 mm. thick, fibrous- 
fragile when dry, the hyphae loosely or compactly interwoven, a 
mixture of thick-walled, moderately branched, aseptate hyphae and 
of thin-walled hyphae with clamps, 3-5 pL diameter, difficultly sq>a- 
rable with pressure; trania continuous with the subiculum, the hy¬ 
phae rather thin-walled, without septa, 2-2.5 /a diameter, at junc¬ 
ture of tubes with a variable amount of thick-walled, rarely 
branched aseptate hyphae, 2.5-5 fi , 

C)n the wood of deciduous trees; tyix* collected on Acer at Creve 
Coeur Lake, Missouri, by L. (). Overholts, and depo.sited in the 
Overholts Herliarium (n. 19780) ; known also in New York from 
Newcomb, Lowe 2351, from Tully, I-owe 2679, 2716, 2726, 2746, 
and from Warrensburg, Lowe 2247, 2351, Carlberg 39 and 53; 
from Vermont (P. Spaulding), and from Manitoba (G. R. Bisby). 
The plant has the aspect of Poria subacida (Peck) Sacc. but has 
smaller spores and pores. 

Poria illudens Overholts and Lowe, n. sp. (fig. 2, D) 

Annua, effusa ad 8 cm., coriacea, in statu sicco suberica, vel facile vel 
clifliicile separabilis, nec gustatu nec alore distincta; margiiie angusta et fim- 
briata, concolore superiicie pororum, quae est cremea vel leviter lutea, in 
statu sicco similis vel leviter obscurans, sordida vel nitida; tubulis gd 4 mm. 
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Fig. 2. D, Porta illudens X 2 (Lowe 2428); E, Porta bombycina X 2 (S, M. 
Pady); F. Porta rtibcns X 1 (Lowe 2392). 
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tongis; poris rotundis vel demum daedaloideis vel sinuosis, quacumque super¬ 
ficies est incliiiafig, 3-4 singulis plerumque in uno mm., dissaeptmentis demum 
tenuioribus, acie integra; claVis hyphatis modo numerosis mode absentibus; 
cystidiis raris et in hymenio immersis, tenuiter tunicatis, diametro 5-^9 
forma baud dissimilis pedis; basidiis late clavatis, 10-15 X 4-6 m: sporis 
hyalinis, levibus, late ovatis vel globosis, 2-4 X 2-3 m ; subkulo albo^ in statu 
sicco parvatim fibrato et lentiore, ad 0.2 mm. crasso, ex hyphis laxe vel com- 
pactius intertextis, maiorem partem solidis, diametro 2-3 m, saeptis nullis, 
rare ramosis, etiam cum hyphis non nullis tenuiter tunicatis et intricate 
ramosis, diametro 2-4 hbulis minutis et obscuris, et cum premuntur, facile 
separabilibus; hyphis tramarum similibus, sed pallidis et luteis in hydrate 
kalico, arte contextis, et saeptis nullis.—In ligno coniferarum et aliquando de- 
ciduarum, specimen typicum prope Brandon, Vermont, a H. G. Eno collectum, 
et in herbario L. O. Overholtsii (n. 19193) conservandum. Id excmplum con- 
simile est Portae verstf>orae (Pers.) Rom., sed s{)oris minoribus ct hyphis 
praccipuis non hhulatis. 

Annual, effused up to 8 cpi., leathery and moist when fresh, tough- 
corky when dry, readily or difficultly separable, without distinct 
odor or taste; margin narrow, fimbriate, concolorous with the pore 
surface; tut)es up to 4 mm. long, their mouths cream to buff or 
somewhat yellowish, sometimes darkening somewhat on drying, 
dull or glistening, subangular, or becoming daedaloid or sinuous on 
inclined surfaces, averaging 3 to 4 per mm., the edges becoming 
thin, entire; hyphal pegs sometimes abundant, sometimes absent; 
cystidia seen only in the thinnest sections, rare, inil)edded in the 
hymenium, thin-walled, 5-9/yt diameter, shaped like the foot of a 
stocking; basidia broadly clavate, 10-15 X 5-6^; spores hyaline, 
smooth, broadly oval to globose, 2-4 X 2-3 ; subiculum white, 
fine-fibrous and rather soft when dry, up to 0.2 mm. thick, the hy- 
phae loosely to rather comi>actly interwoven, mostly solid, 2-3 
diameter, without cross walls, rarely branched, mixed with a small 
amount of thin-w^alled, sometimes intricately branched hyphae 2-4 
fi diameter, with very inconspicuous clamps, separating readily by 
pressure; tramal hyphae pale yellowish in KOH, closely inter¬ 
woven, thin-walled to solid, rarely branched, without cross walls, 
2-3 fi diameter, separating readily on pressure. 

On the w’ood of coniferous or less often of deciduous trees; ty^x; 
sj^imen collected on Tsuga canadensis (L.) Carr, at Brandon, Vt., 
by H, G. Eno and deposited in the Overholts Herbarium (n. 
19193); known also from Warrensburg, N. Y., Lowe 2083, 2085, 
2428, 2452, and Carllierg 48, The plant is very similar to Poria 
versipora (Pers.) Rom., but with smaller si)orcs and without 
clamps on the predominant subiculum hyphae. 
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Poria lenta Overholts and Lowe, n. sp. (fig, 1, A) 

Annua, effusa ad 8 cm., mollis et vaiida, vel iacile vel diHicile separabills, 
nec gustatu nec odore distincta; margine alba et byssina, vel angusta vel 
latiore; superficie pororum alba, in statu sicco cremea, leviter nitida; tubulis 
ad 2.5 mm. longis; poris rotundis vel aliquantum angulatis vel sinuosis quae- 
cumque superficies est inclinata, 2-4 in uno mm.; dissaepimentis demum 
tenuioribus, acie integra; clavis hyphatis nullis, nullisque cystidiis; basidiis 
cylindratis vel late pyriformibus, 15-19 X 6-8 M; sporis hyalinis, levibus, 
plerumque guttulatis, latis ovoideis vel subglobosis, 5-6 X 4-5 M; subiculo 
albo, ad 0.1 mm. crasso, aliquando usque in substratum rhizomorpheis, molli- 
bus et fibratis, ex hyphis rare ramosis, crasse tunicatis, diametro 2-4 M, saeptis 
nullis, et, cum premuntur, non facile separabilibus, trama continue; hyphis 
tramarum similibus sed diametro 1.5-2.5/*.—In Hgno coniferarum, specimen 
typicum in ligno Tsugac canadensis (L.) Carr, prope Warrensburg, New 
York a J. L. Lowe collectum (n. 1767) et in herbario'’L. O. Overholtsii (n. 
24093) conservandum. Id cxemplum consimile est Poriac moUuscac (Pers.) 
Bres., sed sporis maioribtis et hyphis non saeptatis. 

Annual, effused up to 8 cm., .soft and tough, easily or difficultly 
separable, without distinct taste or odor; margin white, mycelioicl, 
narrow to rather wide; |X)re surface white, cream when dry, slightly 
glancing; tubes up to 2.5 mm. long, pores circular to somewhat an¬ 
gular or sinuous on inclined surfaces, averaging 2 to 4 per mm., the 
dissepiments becoming rather thin, the edge entire; hymenium with¬ 
out hyphal pegs; cystidia sometimes represented by broad^ fusoid 
blunt organs 6-8 /x diameter; basidia cylindric to broadly pyriform, 
15-19 X 6-8ft; spores hyaline, .smooth, usually with a large glob¬ 
ule, broadly oval to subglobose, 5-6 X 4-5 fx ; subiculum white, up 
to 0.1 mm. thick, sometimes with rhizoniorphic strands extending 
into the substratum, soft and fibrous, the hypliae rarely branched, 
thick-walled, 2-4 /a diameter, without septa, dii^cultly separable by 
pressure; trama continuous with the subiculum, of similar hyiihae 
but only 1.5-2.5 /a diameter.. 

On the wood of coniferous trees; type collected on Tsuga cana¬ 
densis Carr, at Warrensburg, N. Y., 1-owe 1767, and de¬ 
posited in the Overholts Herbarium (n. 24093); known also from 
Warrensburg, Lowe 2450 and 2555, and from the Catskill Mts., 
N. Y. (C. H. Peck). The plant is similar to Poria moUusca 
(Pers.) Bres. but with larger spores and with non-septate hyphae. 

Poria mappa Overholts and Lowe, n. sp. 

Annua, interrupte effusa ad 10 cm. vel ultra, adnata, udorc non distincta; 
niargine alba, arachnoidea, vel angusta vel lata; su|)crficic ]K)roruni alba, in 
statu sicco pallida et cremea vel setrdida et lutea, baud nitida; tubulis bene 



Overholts and Lowe: New Species of Poria 211 


formatis saepe» priusquam nascitur hymenium, cerosis, in statu sicco fragili- 
bus, ad 1 mm. longis, poris demum angulatis, 3 fere singulatis in tmo mm., 
vel ‘2-T4, dissaepimentis demum tenuibus, acie autem integra; hymenio ex 
trama distincto; cystidiis non visis; basidiis clavatis, 12-15 X 5-7 ; sporis 
hyalinis, levibus, cylindratis, vel rectis vel leviter curvatis vel aliquando paene 
subfusiformibus, 7-12 X 2.5-3 ; subiculo albo, ad 0.2 mm. crasso, in statu 
sicco molli, ex hyphis plerumque compacte intertextis, diametro 2.5-3.5fi, 
tenuiter tunicatis vel soHdis, modice ramosis, Abulatis et, cum premuntur, 
facile separabilibus; hyphis tramanim similibus, sed diametro 2-2.5^.—In 
ligno coniferaruni, specimen typicum prope Enderby, British Columbia, a 
D. C. Buckman collectum et in herbario L. O. Overholtsii (n. 24445) con- 
servandum. Id exemplum consimile est Poriac rcticulatae (Pers. ex Fries) 
Cooke, sed poris maioribus et hyphis fibulatis. 

Annual, interruptedly effused up to 10 cm. or more, adnate, 
without distinct taste or odor; margin white, arachnoid, narrow to 
wide; pore surface white, when dry pale cream or sordid yellowish, 
dull; tulies often becoming, well-formed before being lined with the 
hymenium, soft and easily' mashed when fresh, fragile when dry, 
up to 1 mm. long, the pores liecoming angular, averaging three 
per mm. (two to four per mm.), the dissepiments becoming thin, 
edge entire; hymenium distinct from the subhymenial tissue; cys- 
tidia none; basidia clavate, 12-15 X 5-7 fi; spores hyaline, smooth, 
cylindric and straight to slightly curved or occasionally almost sub- 
fusiform, 7-12 X 2.5-3 fi; subiculum white, up to 0.2 mm. thick, 
soft when dry, the hyphae for the most part compactly arranged, 
2,5-3.5 /A diameter, thin-walled to solid, moderately branched, with 
abundant clamps, readily separable under pressure; tramal hyphae 
similar but 2-2.5 ft diameter. 

On the w^ood of coniferous trees; type collected at Enderby, 
British Columbia, Oct. 14, 1944, by D. C. Buckman (Overholts 
Herb. n. 24445) on Thuja plicata D. Dmm. Known also from 
Newcomb, N. Y., Lowe 2312. The sporophore is somewhat similar 
to that of Poria reticulata (Pers. ex Fr.) Cooke but with larger 
pores and with clamped hyphae. The rot produced seems to be 
of the brown cubical ty})e. 

Poria rubens Overholts and I-owe, n. sp. (fig. 2, F) 

Annua, efiFusa ad 15 cm., cerosa, in statu sicco dura et fragilis, facile 
scparabilis, ncc gustatu nec odore distincta; margine angustiore, minuta 
strigosa vel implicita vel radiata-fibrata, et vel concolore vel albkla; superficic 
pororum aurea, ‘^Salmon-orange,’* et in aetate et in statu sicco rcmisse pur¬ 
purea, “Russet-vinaceous’*; tubulis ad 8 mm. longis. Hydrate kalico bieviter 
purpurascentibus; poris plus vel minus rotundis, 3 singulis plerumque in uno 
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miiL, dissaepimentis demum tenuibut, acie integra vd atba*fimbriata; hymenio 
a trama diatinctiore; cystidiis nutlb; basidiis anguste davatis, 13-19 X S-6a; 
sporis hyalinis, levibus, oUongis vd ita brevibus, ut oblongae-dliptoideae 
vkteantur, 35-5 X 2-2,5 m; subiculo ex colore diua^mentorum paese ad 
colorem sordide album mutante, ad 05 mm. crasso, cum parvis sub micro- 
scopico granulis, ex hyphis rare ramosis, vd crasse vd tenuiter tunicatis, 
rare fibulatoriis, diametro 3-4 (6) a, et, cum premuntur, facile separabilibus; 
hyphis suUculi neque dissimiles sunt hyphae trainae.—In ligno coniferarum, 
specimen typicum prope Owl Creek, British Columbia, a J. R. Hansbrough 
collectum (n. 40560) et in herbario L. 0. Overholtsii (n. 13984) conser- 
vandum. 

Annual, effused up to 15 cm., soft and waxy when fresh, hard 
and brittle when dry, readily separable, taste and odor not distinc¬ 
tive ; malign rather narrow, minutely strigose or matted or radiately 
fibrous, concolorous or paler to whitish; surface of the pores 
orange, “Salmon orange,” in older portions and on drying dull 
purplish, or "Russet-vinaceous”; tubes up to 8 mm. long, briefly 
lavender in KOH; pores more or less r^larly angular, aveng¬ 
ing 3 per mm., the dissepiments becoming thin, edge entire or 
sometimes white-fimbriate; hymenium rather distinct from the 
tramal tissue; cystidia none; tasidia narrowly clavate, 13-19 X 5- 
6/i; spores hyaline, smooth, oblong or so short as to appear oblong- 
ellipsoid, 3.^5 X 2-2.5 ft ,; subiculum shading from dissepiment 
color to nearly white next the substratum, up to 0.5 mm. thick, 
with much fine granular matter in microscopic section, the'lhyphae 
rarely branched, thick- or thin-walled, with rare clamps, 3-4 (6) ft 
diameter, readily separated by pressure; tramal tissue similar. 

On the wood of coniferous trees; type collected at Owl Creek, 
British Columbia, by J. R. Hansbrough (n. 40660), June 15, 1930, 
and deposited in Overholts Herbarium as n, 13984; known also 
from New Hampshire (D. Linder, Herb. Farlow), from New 
York, Lowe 2392, from Michigan (D. V. Baxter), and from Lake 
Timagami, Ontario (S. M. Pady). 

Porta camicolor Baxter appears to Ix: very similar except for 
its larger spores, 5.5-7 X 2-3 fu 
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THE ACTION OF SULFONAMIDES ON CER¬ 
TAIN FUNGI PATHOGENIC TO MAN ^ 

Frederick T. Wolf® 

The widespread use of sulfonamides • in the treatment of infec¬ 
tions of bacterial origin has suggested the possibility of using these 
compounds in the treatment of mycotic infections. There is prob¬ 
ably no fungus infection against which one or more of the sulfa 
drugs has not been tried. 

The results of administration of sulfonamides by the oral route 
have been more successful in cases of actinomycosis than with other 
mycotic infections. A considerable number of cases of this disease 
have been rapidly and completely cured following sulfonamide 
therapy (Walker 1938; Miller and Fell 1939; Dorling and Eck- 
hoff 1940; Ogilvie 1940; Dobson, Holman and Cutting 1941; 
Mitchell 1942; Benbow, Smith and Crimson 1944). Reports of 
cures following the oral administration of sulfonamides in a few 
cases of Madura foot (Dixon 1941), torulosis (Reeves, Butt 
and Hammack 1941; Marshall and Teed 1942), blastomycosis 
(Schroeder 1940), moniliasis (Van Bree 1941), sporotrichosis 
(Navarro-Martin 1940), epidehnophytosis (Pfalzgraf 1941) and 
various bronchopulmonary mycoses (de Almieda and Lacaz 1942) 
'lave been recorded. Attempts to cure histoplasmosis (Moore and 
Jorstad 1943) and primary pulmonary coccidioidomycosis (Gold¬ 
stein and McDonald 1944) by sulfonamides have failed. In con¬ 
sideration of these clinical studies, it should ht pointed out that the 
numlier of cases is small, the basis of treatment has been largely 
empirical, and too often sulfonamide treatment has been instituted 
in advanced cases only when more accepted means of therapy have 
failed. 

The rational use of sulfonamides in the therapy of mycotic in- 

^ From the Department of Pathology, A. A. F. School of Aviation Medi¬ 
cine, Randolph Field, Texas. 

® Corporal, Medical Department, A.U.S. Present address: Vanderbilt 
University, Nashville, Tcnn. 
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fections must in general depend upon evaluation of the action of 
these compounds upon cultures of fungi in vitro. The fungi* 
static action of the sulfonamides was discovered by Foumeau, 
Trefouel, Trefouel, Nitti and Bovet (1936), who noted that the 
growth of Aspergillus niger was greatly delayed by the addition 
of sulfanilamide to the culture medium. Cutting and Gebhardt 
(1941), while studying the effect of sulfanilamide, sulfathiazole, 
and sulfadiazine upon Actinomyces hominis, found that sulfanila¬ 
mide in a concentration of 50 or 100 mg. per cent checked the 
growth of this organism completely. Both sulfathiazole and sulfa¬ 
diazine, however, were more effective than sulfanilamide in simi¬ 
lar concentrations. ^ 

Lewis and Hopper (1941) studied the action of sulfanilamide, 
sodium sulfapyridine, sulfathiazole, sodium sulfathiazole, sulfadia¬ 
zine and sodium sulfadiazine upon Trichophyton gypseum and 
Monilia albicans. They summarize their results as follows: *‘None 
of the compounds tested had any demonstrable effect on the growth 
of Monilia albicans. With Trichophyton gypseum, however, on 
examination after two weeks, some limitation of growth was seen 
to have been caused by all the compounds and complete^etarda- 
tion of growth had been accomplished by means of sulfanilamide 
in a dilution of one per cent. After three weeks, minute colonies 
began to appear.” 

These results were confirmed and extended by the work of 
Dimond and Thompson (1942) upon Trichophyton gypseum and 
T. purpureum. Experiments in which spores were suspended in 
solutions of various sulfonanlides for various periods, and subse¬ 
quently washed and inoculated upon an agar medium, indicated no 
significant signs of injury as a result of this treatment, since the 
cultures grew normally after the removal of the drug. The action 
of sulfanilamide was thus clearly shown to be fungistatic rather 
than fungicidal in nature. Further experiments demonstrated that 
sulfanilamide was far more effective than sulfapyridine, sulfathia¬ 
zole, sulfaguanidine, or sodium sulfadiazine in inhibiting growth of 
these fungi, and measurements of growth rates showed that the 
fungistatic effect was amenable to interpretation as an extension 
of the lag phase of the growth curve. The fungistatic effect of 
sulfanilamide was much more pronounced on a peptone-free me- 
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dium, indicating that peptone presumably contains anti-sulfonamide 
factors. 

Noojin and Callaway (1943) have reported upon the action of 
seven different sidfonamides on cultures of Blastomyces dermati- 
tidis. Sulfadiazine and sulfanilamide were the most effective com¬ 
pounds tested. The concentrations required for fungistasis, how¬ 
ever, were well above the limit which can be maintained in the 
blood and tolerated by the patient, so that the most effective clinical 
use of the sulfonamides in cases of blastomycosis must be restricted 
to local application. These investigators (Noojin and Callaway 
1944) have also determined the action of nine sulfonamides upon 
cultures of Sporotrichum schenckii. Sulfanilamide and sodium 
siilfapyridine were the most effective, but again, as in the case of 
Blastomyces dermatitidis,, high concentrations of the compounds 
were required to inhibit growth completely. 

Senturia and Wolf (1945) studied the action of sulfonamides 
applied to cultures of fungi isolated from cases of otomycosis. 
The growth of Aspergillus fumigatus, A. niger, A. glaiicus. A, 
Sydowi and Mucor corymbifer upon plates of Sabouraud's agar is 
markedly inhibited by sulfanilamide, but not by sulfathiazole, sulfa¬ 
diazine, sulfaguanidine, or sulfamerazine, when the quantity of the 
drug approximates 20-30 mg. per culture. Monilia albicans, how¬ 
ever, is unaffected by any of these sulfonamides, confirming the 
findings of Lewis and Hopper (1941). 

As a result of these studies upon the fungi of otomycosis, fur¬ 
ther work concerning the effect of sulfonamides upon several 
other fungi of clinical importance was done. The present report 
is concerned with the findings of these studies. 

MATERIALS AND METHODS 

The fung^ studied were as follows: Candida (Monilia) albicans, 
C, krusei, C. tropicalis, C. parakrusei, C, pseudotropicalis. Crypto¬ 
coccus neoformans, Epidermophyton floccosum. Trichophyton 
mentagrophytes (T, gypseum), T. rubrum, Microsporum gyp- 
seum, M. canis, Hormodendrum pedrosoi, H. compactum, Phialo- 
phora verrucosa, Sporotrichum schcnckii and Monosporium apio- 
spermum. All cultures were obtained through the courtesy of Dr. 
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N. F. Conant, Department of Bacteriology, Duke University Schod 
of Medicine, 

The fungi were grown on Sabouraud's agar in an incubator 
maintained at 37° C. The sulfonamides tested were sulfanila¬ 
mide, sulfathiazole, sulfadiazine and sulfaguanidine. The drugs 
were applied in a manner similar to that previously employed with 
fungi isolated from cases of otomycosis (Senturia and Wolf 1945). 

For each of the sixteen organisms, one plate was inoculated to 
serve as a control. Other plates, inoculated at the same time, 
were immediately dusted with the powdered sulfonamide, the 
amount applied approximating 20 mg. per plate. Because of the 
possibility of variation in the results, each experiment was done 
several times. 

The time allowed for incubation of the cultures prior to evalua¬ 
tion of the drug varied with the organism l)eing tested. In the 
case of Cryptococcus and the various species of Candida, yeast¬ 
like organisms which grow very rapidly, a period of 3-5 days was 
sufficient. The remaining mycelial organisms grow more slowly, 
.so that a period of two weeks was allowed. 

RESULTS 

Examination of the plates at the end of the stated periods of 
incubation disclosed great differences in the action of the various 
drugs upon the growth of a particular organism, and also differ¬ 
ences in the growth responses of different fungi to a single sulfona¬ 
mide. In general it appeared that the sulfonamides, in the dosage 
applied, either allowed the fuogi to grow at a rate approximating 
that of the controls, or •else inhibited their growth practically com¬ 
pletely. In was therefore possible to segregate the fungi into those 
susceptible and those non-susceptible to the action of a particular 
sulfonamide. 

Sulfanilamide was the only one of the sulfonamides te.sted which 
showed appreciable fungistatic activity. Some of the plates to 
which sulfanilamide was applied showed no macroscopically visible 
growth whatever at the end of a two week period. It was found 
that sulfanilamide is very markedly fungistatic to Trichophyton 
nientagrophytes, T. rubrum, Epidermophyton floccosum, Micro- 
sporum cants, M. gypseum and Sporoirichum schenckii. Sulfa- 
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nilamide has no definite fungistatic action, however, upon Candida 
albicans, C. krusei, C. tropicalis, C, parakrusei, C. pscudotropicalis, 
CryptococcHs neojormans, Monosporium apiospermum, Hormo- 
dcndrum pcdrosoi, H, compactum or Phialophora verrucosa, 
Sulfathiazole, sulfadiazine and sulfaguanidine are not appreci¬ 
ably fungistatic toward any of the organisms tested. No growth- 
inhibitory effect, or at most a very slight one, w^as obtained with 
any of these compounds. If the assumption be granted that /// 
vitro tests provide a valid means of determining the effectiveness 
of chemotherapeutic agents for clinical use, the results indicate 
that sulfonamide treatment of moniliasis, torulosis, chromoblasto¬ 
mycosis and the tyj>e of maduromycosis due to Monosporium apio^ 
spermum would be unsuccessful. 

APPENDIX 

Since the completion of the experiments mentioned above, a 
report by Keeney, Ajello and Lankford (1944) concerned with 
the action of sodium sulfathiazole, sodium sulfadiazine and sodium 
sulfamerazine upon pathogenic fungi has come to our attention. 
In addition to the organisms with which we were concerned, 
Keeney ct al, have also studied Microsporum audomni, M, fc/i- 
ncum, Blastomyces dermatitidis, Coccidioides immitis, Histoplasma 
capsiilatum and Actitiomyces hominis. 

These investigators have employed a technique which eliminates 
the effect of anti-sulfonamide factors in the nutrient media. In 
»ur own study, not employing such refinements of technique, we 
have nevertheless been able to demonstrate that at least one sulf¬ 
onamide, namely sulfanilamide, is fungistatic in spite of the pres¬ 
ence of known anti-sulfonamide factors in the medium. If sulfon¬ 
amides are to be of value clinically, they must overcome the 
anti-sulfonamide factors present in tissue fluids. 

Keeney et al. have shown that the sodium salts of the sulfona¬ 
mides may be fungicidal to Microsporum audouini, Phialophora 
(Hormodendntm) pedrosoi and Histoplasma capsulatum if a suf¬ 
ficiently high concentration is employed. These workers conclude 
that the results obtained with the sodium salts of the sulfonamides 
are not sufficiently impressive to warrant clinical trial, except for 
sodium sulfamerazine in the case of chroinoblastomycosis and so- 
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dium sulfathiazole in treatment of histoplasmosis. It is to be 
hoped that farther in vitro studies, and clinical trials of substances 
found to be superior under these conditions, may eventually result 
in better methods of therapy of mycotic diseases. 

SUMMARY 

Sulfanilamide is very fungistatic to Trichophyton mentagro- 
phytes, T. rubrum, Epidermophyton floccosum, Microsporum canis, 
M. gypseum and Sporotrichum schenckii, in vitro. 

Sulfanilamide has no definite fungistatic action in vitro upon 
Candida albicans, C, krusei, C. tropicalis, C. parakrusei, C. pseudo- 
tropicalis. Cryptococcus neoformans, Monosporium apiospermum, 
Hormodendrum pedrosoi, H. compactum and Phialophora verru¬ 
cosa, 

Sulfathiazole, sulfadiazine and sulfaguanidine are not appre¬ 
ciably fungistatic toward any of these organisms under in vitro 
conditions. 

A. A. F. School of Aviation Medicine, 

Randolph Field, Texas 
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AN UNDESCRIBED SPECIES OF ELSINOE 
FROM Mysore 

M. T. Thirumalachar 
(with 7 figures) 

The genus Elsinoc Raciborski includes several well known para¬ 
sites causing the scab or anthracnose disease o£ economic plants. 
The genus was founded by Raciborski (1900) to accommodate the 
fungus on Conavalia gladiata collected in Java.' As a preliminary 
step in the course of a detailed monographic account of the genus 
Elsinoc, Jenkins and Bitancourt (1941) have given revised de¬ 
scriptions of the diagnostic characters of the genus and its conidial 
stage Sphaccloma de Bary, according to which the genera Isotexis 
Sydow and Plcctodiscella Woronichin are treated as synonyms of 
Elsinoc. 

In India the conidial stage of the sour-orange scab, Sphaccloma 
Fawcctfi Jenkins, was collected as early as 1867 in Bengaluthough 
this was not discovered until 1933 when Jenkins and Fawcett 
(1933) examined herbarium material of Citrus mcdica deposited 
at the Arnold Arboretum. Kar and Saha (1943) recently de- 
scrilied the remedial measures for controlling the scab of pumelo 
(Citrus grandis Osbeck) in Bengal. Jenkins (1936) also records 
this fungus on the'fruits of Hcspcrcthusa crenulata, in Bengal 
again, the host being a distant relative of th«* Citrus group. The 
identification was based on material sent to Dr. W. T. Swingle by 
the curator of the Royal Botanical Gardens, Calcutta. It is ap¬ 
parent from the above account that only Sphaccloma Fawcctti. the 
conidial stage of the sour-orange scab, has \yetn recorded in India 
and that the ascigerous stage for this or any other species of 
Elsinoc previously has not been reported. 

In the course of collecting the fungous flora around Nandi Hills, 
Mysore State, the writer came across an Elsinoc on Scutia myrtina^ 
Kurz., a member of the Rhamnaceae, which appeared to be unde- 
scrilied. Further detailed studies undertaken by the writer con- 
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firmed this surmise. The fungus differed entirely from Elsinoe 
Hansfordii Jenkins & Bitancourt (1942), described on the same 
host species from Uganda, as well as from any other species so far 
known. For microscopic examination the material was fixed in 
formalin-acetic-alcohol, and the microtome sections that were cut 
were stained with Heidenhain’s iron-alum haematoxylin with 
orange G in clove oil as counter stain. 

The infection spots, which are mostly found'on the leaves and 
petioles and very rarely on tender shoots, first appear as tiny 
black specks gradually expanding into a patch. There is no sign 
of any hypertrophy or formation of blistered warts as in the case of 
Elsinoe Hansfordii. On the other hand, the ascomata is epiphyl- 
k us forming a jet black epithecium composed of dark hyphal cells 
and host cells. The affec^d regions are slightly thicker than the 
non-infected portions. The Sphaccloma stage is not found in as¬ 
sociation with young ascomata and was seen first only in the cul¬ 
ture obtained from the ascospores. Further search among the 
infected plants revealed that the Sphaccloma stages are of rather 
rare occurrence. The leaf lesions in such cases are yellowish 
brown, amphigenous and erunipent. Sections through the acer- 
vuli indicate that the fundaments of the sori are first organized by 
the concentration of the hyphae within the epidermis (fig. 2). 
Very soon, a palisade layer of conidiophores is differentiated and 
these cause the rupture of the upper wall of the epidermis and the 
cuticle. The sori are thus intraepidermal and the conidiophores 
ibstric!t ovate to globoid conidia in succession (fig. 3). The conid¬ 
iophores are cylindric, 30-50^ long, somewhat tapering at the 
ends and thin-walled. The conidia are ovate subglobose, hyaline, 
thin walled, one-celled and measure 8--10 X 4-5 fu 

Sections through the young ascomata also reveal that the funda¬ 
ments of the sori are organized by the concentration of dark hyphal 
cells within the upper epidermal cells and thus are intraepiderma* 
in origin. The asci are subglobose to spherical, embedded within 
the stroma, and disposed in two to three layers (fig. 7). Micro- 
conidia have not been observed as yet. 

The studies on the sexual life cycle of the fungus are as yet in¬ 
complete. The young ascus is spherical, double-walled, and shows 
a large fusion nucleus (fig. 4). By three successive free nuclear 
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divisions an 8-nucleate ascus is produced, the nuclei being disposed 
approximately equidistant from one another. Following the differ¬ 
entiation of cleavage furrows, eight young ascospores are produced 
(fig. 5). These are at first spherical and uninucleate. The nu¬ 
cleus within each spore divides followed by periclinal wall forma¬ 
tion. At this stage the ascospores appear to be filamentous show¬ 
ing three transverse septa. By the initiation of anticlinal divisions 
in the upper three cells, the ascospore becomes muriform (fig. 6). 
The mature ascospores are therefore cuneate, being broader at the 
apex than at the base, multicellular, muriform, thin walled, and 
measure 25-31 X 12-15 ft. 

Studies of the fimgus were also made in artificial cultures. For 
obtaining the cultures a suspension of ascospores in sterile distilled 
water was made on slides^and allowed to dry. Transfers of these 
ascospores were made with a dry sterilized needle to agar slants. 
Colored gummy growth of the fungus producing the Sphaceloma 
stage led the writer to search for the conidial stage in nature also. 
Comparisons in shape and measurements between the conidia pro¬ 
duced in culture and those obtained by natural infection indicated 
that they were identical. 

As to the identity of the species of Elsinoe under study, it is ap¬ 
parent that there is considerable difference between it and £. 
Hansfordii, Although both occur on the same host, E, Hansfordii 
causes malformations of the host tissue in the form of gall-like ex¬ 
crescences. The presence of a black epithecium, so characteristic 
of the present species, is absent in E. Hansfordii. Mature asco- 
s|K)res have not been observed for E. Hansfordii so no comparison 
can be made with respect to this feature. The writer proposes to 
present the fungus described in this study as a new species and the 
name Elsinoe Bitancourtiana, in honor of Dr. A. A. Bitancourt, 
Sao Paulo, Brazil, who has considerably advanced our knowledge 
of the group, is proposed. 

ElainoS Bitancourtiana Thirumalachar sp. nov. 

Plures infectionis maculas produccns m foliis, petiolis, sed raro in cultnis 
teneribus, dispersas, ut plurimum epiphyllas, gradatim crescentes atque simul 
confiuentes, circulares ad irregulares, 3-5 mm. in diam., aliquantulum cle- 
vatas supra foliorum faciem, numquam hypcrtrophiam prxlucentes. Asco- 
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mata epsphylla, intraepidermalia atra ob epithecium stnictum hyphis obscurls 
atque celltjilis plantae parasitatae; asci bis vd ter-seriati, hyalini, tenui pariete 
praediti, intus stromati infixi, ovati ad sphaericos, 38-55 X 30-40 8-spori; 
ascosporae ellipsoideae, latiores ad apicem quam ad basitn, tenuibus parietibus 
praeditac, initio 4-septatae, postea muriformes ob efformatos muros verti- 
cales, magnitudinis 25-31 X 13-15Infectionis maculae in Sphacelofnatis 
statu amphigenae, lutco-brunneae, baud hypertrophiatae, erumpentes atque 
pulverulentae. Acervuli intraepidermales, conidiophoris in serialibus valtatis 
dispositis atque epidermatis superiorem faciem erumpentibus, saepe continui 
ob coalescentiam; conidiophori quater vel sexies longitudine majores quam 
latitudine, cylindrici, acuti in apice, ad 30-50 M longi, acrogena successione 
efformates, conidia hyalina; conidia ovata ad sphaerica, tenuiter parietata, 
magnitudinis 8-10 X 4-5 M. 

In foliis atque petiolis sed raro in culmis teneribus Scutiae tnyrtifwe Kurz., 
Nandi Hills, Mysore State, 16-11-1944, leg. M. J. Thirumalachar (T 3 rpe), 
Burudalbore, Hassan District, 26-4-1945, and Jalahalli, Bangalore, 18-10- 
1944. 

Infection six)ts numerous, on leaves and petioles and rarely on 
tender shoots, circular to irregular, 3-5 mm. in dia., enlarging and 
becoming confluent with one another, jet black on account of the 
epithecium composed of dark hyphae and host cells, never hyper¬ 
trophied, showing pustulate appearance on the surface. Ascomata 
epiphyllous, intraepidermal, black on account of the epithecium, 
asci two to three layered, embedded within the stroma, subglobose 
to spherical, double-walled, 38-55 X 30-40 fi and 8-§lK)red; asco- 
spores ellipsoidal, broader at the apex, thin walled, four-septate in 
the early stages, later on becoming muriform due to the formation 
of vertical septations and measuring 25-31 X 13-15/a. Infection 
spots of the Sphaccloma stage amphigcnous, yellowish brown, 
erumjjent and not hypertrophied; sori intraepidermal with pali.sade 
layers of conidiophores rupturing the upper wall of the epidermis; 
acervuli often coalescing to form a continuous layer; conidiophores 
cylindric, 30-50 /i long, developing acrogenously in succession hy¬ 
aline conidia. Cofnidia ovate to spherical, one-celled, thin walled, 
hyaline,-measuring 8-10 X 4-5 ft. 

On living leaves of Scutia myrtina Kurz., Nandi Hills, Mysore 
State, 16-11-1944, leg. M. J. Thirumalachar (Tyj)e), Burudal¬ 
bore, Hassan District, 26-4-1945, and Jalahalli, Bangalore, 18- 
10-1944. Type de})osited in the Herb. Crypt. Ind. Orient., New 
Delhi, in the Imperial Mycological Institute, Kew, England, and in 
the Instituto Biologico, Sao Paulo, Brazil. 

Department of Botany, 

Central College, Bangalore, 

India 
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EXPLANATION OF FKiURES 

Fig. 1. Photograph of infected leaves X about natural size. 

Fig. 2. Organization of the intraepidermal sorus of Sphaccloma X 8(K). 

I'lG. 3. Section through an acervulus showing the conidiophores and 
conidia X 800. 

Fig. 4. Ascus with fusion nucleus X 800. 

Fig. 5. Ascus with 8 immature ascospores X 800. 

Fig. 6. Stages in the development of the muriform ascospore X 18(X). 

Fig. 7. Photomicrograph showing the asci with ascospores within the 
stroma X 500. 



NOTES AND BRIEF ARTICLES 

A Correction 


In the article A New Species of Lysunis, Mycologia 37 : 782. 
1945, the figures 5 and 6 are reversed. Number 5 shows the 
outer side of the tip of an arm and no. 6 the inner.—^W. C. Coker. 


Russula inconstans Murrill 

This was published in Lloydia 8: 266. 1946 as a new Florida 
species. Miss Burlingham writes me that she used this name in 
Mycologia, 1936 for a new species from Oregon. I therefore 
propose for my Florida plant the new name Russula subincon- 
stans Murrill.—W. A. Murrill. 


Inocybe hebrlomoides Murrill 

Through an unaccountable error this s])eciei> was published 
twice, first in Proc. Fla. Acad. Sci. 7: 2 and 3. 121. 1944, and 
again in Jour. Fla. Acad. Sci. 8 : 2. 188. 1945. The descrip¬ 
tions are identical and refer to the same herbarium material.—^W. 
A. Murrill. 


Dr. Jakob E. Lange, 1864-1942 

A letter from Morten I^nge to Prof. L. R. Hesler a short time 
ago contained the information that Dr. Lange died “at the New 
Year, 1942.” In his death our Society has lost one of its mo.st 
distinguished members. Many of us knew Dr. I^nge personally 
as a result of his visits to the United States, and treasure our mem¬ 
ories of collecting trips with him in search of fungi. Tho.se in¬ 
terested in the agarics. Dr. Lange’s specialty, feel that his passing 
represents the greatest loss that could come to their field of in¬ 
terest at the present time. Morten stated that had his father lieen 
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alive during the last days of the war he would have been in con¬ 
stant danger. Mrs. Langp passed away in 1943. A more detailed 
biographical sketch will appear in Mycologia in due time.— Alex¬ 
ander H. Smith. 


A New Species of Hydropus (Kithn.) Sing. (Agaricales) 

Hydropus is a grouping proposed by Kuhner and given the rank 
of a genus by Singer. It contains several closely related species 
easily recognizable under the microscope, and after some experi¬ 
ence also in the field. In addition to the species formerly indicated 
for this genus, I have recently discovered a sub-tropical species 
closely allied to H. Sabalis Sing, which is white and grows likewise 
on Sabal palmetto. The n^*w species here named H. frater-niger 
(the black brother) grows exclusively on dead leaf-petioles and 
in detritus between them or on wooden matter beneath them, al¬ 
ways of Sabal palmetto, in low hammock vegetation. It differs 
from the other SabaUmhahxixng species in being black instead of 
white. It is closest to the bispored form of Hydropus marginellus 
(Pers. ex Fr.) Sing, from which it differs in being darker col¬ 
ored, astriate and later sulcate on the pileus, by never becoming 
depressed except in dried condition, in having pallid white lamel¬ 
lae which are more distinctly decurrent-descendant, and in the 
constantly unequal stipe (which tapers downward). It is also 
.^lightly smaller in its general measurements if average specimens 
i re compared. 

Hydropus frater-niger Sing. spec. nov. Pileo subnigro, manente aterrimo 
in Centro, ad marginem subpallente in vetustis et in siccis, convexo, subumbo- 
nato vel umbonato, numquam depresso nisi in exsiccatis ad ipsunt discuin, levi 
sed ad marginem demum sulcato, vix striato in plurimis, brevissime striato 
in exsiccatis, 6-9 mm. lato; epicute e dermatocystidiis versiformibus, inflatis, 
subvesieulosis vel late fusoideis, saepe subampullaceis, ascendentibus vel sae- 
pius erectis corticem subhymeniformem dense continuam efformantibus, intus 
succo e pigmento dissolute umbrino repletis consistente; hypodermio ex hy- 
phi.s repentibus, subparallelis, item coloratis, elongatis consistente; nequidem 
gelatinascente. Lamellis albidis vel albis, mediocriter latis (1.5 mm. latis), 
moderate distantibus (18 fere lamellis integris praesentibus), descendeniibus, 
demum subhorizontalibus sed semper distincte decurrentibus; sporis hyalinis, 
membrana levi amyloidea instructis, depressione suprahilari praeditis ve^ ap- 
planatione tantum gaudentibus, 8.5-9.5 X 5-5.5 a* ; basidiis 28-31 X 6.5-7 m, 
omnibus bisporis; cheilocystidiis dermatocystidiis pilei simillimis. Stipite 
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griseo, vel griseo ad basin et albo ad apicem, interdum minutissime albo- 
pruinoso ad apicem e dermatocystidiis stipitis, constanter attenuatis basin 
versus, levi, pruina excepta glabro, 21-22 X 1-4.5 mm. Came exigua; odore 
nullo; sapore baud notate; hyphis tramatis baud amyloideis, fibulatis; tra- 
mate lameilarum ex bypbis plerpmque filamentdsis, subregulariter dispositis 
consistente. Ad truncos palmanim tantum (Sabal palmetto) vivarum gre- 
gatim in dumetis palustribus subtropicalibus Floridae meridionalis. T 3 rpus 
(Singer, F643, FH) in Highlands Hammock State Park, Highlands County 
collectus erat. 

_ R. Singer. 

Time Saving in the Preparation of Corn Meal Agar and 
IN THE Identification of Yeast-lIke Fungi 

I 

Ajello ^ recommends the use of a “Silex Type'* coffee maker 
with a Cory glass filter rod in order to save time in the prepara¬ 
tion of com meal agar. This method has the advantage of using 
a simple device that may be at hand in most kitchens. The dis¬ 
advantage is that the mixture has to be passed and repassed at 
least eight times, and that the extraction of the corn meal takes 
place at a temperature exceeding substantially the 60° C. of the 
original method. 

I have been using for years another method of reducing the time 
affecting only the modus of filtration. Twelve and one-half grams 
of yellow com meal in 300 ml. of water are heated in a water bath 
of 60° C. for an hour, then poured into a porcelain filter contain¬ 
ing Whatman filter paper No. 3. A suction pump attached to 
’the water faucet draws a clear filtrate within a few minutes. The 
volume of the extract is measured, Ijrouglit back to 300 ml. and 
added to the amount of agar needed (3.8 gm. of the prewar qual¬ 
ity of Bacto agar, 3.0 gm. of the new agar). This is autoclaved at 
15 lbs. pressure for 15 minutes in order to dissolve the agar, again 
filtered as described above and filled in tulies. These are auto¬ 
claved at 15 lbs. pressure for 15 minutes before they are slanted. 

This method was checked repeatedly with corn meal agar pre¬ 
pared according to the original method. The results were the 
same. However, the preparation time has been reduced to two 
and a half hours. 

^ Ajello, L., A simple method for preparing com meal agar, Mycologia 37: 
636-637, (Scpt-Oct.) 1945. 
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II 

I have been using slants instead of Petri dishes for the identifica¬ 
tion of yeast-like fungi. The platinum needle inoculated from a 
colony is stabbed between the slanted agar and the wall of the 
tube. Candida albicans develops numerous filaments and quite a 
number of chlamydospores at room temperature (25® C.) within 
24 hours. Since the stab culture just described develops near to 
the wall of the tube, filaments as well as chlamydospores are easily 
observed with the help of the low power lens. 

The original method of searching for the chlamydospores in a 
Petri dish takes more time and may lead to contamination of the 
culture. 

Ernst Bernhardt. M.D.* 

Department of Dehmatouk.y and Sypiiilology of the 
Beth Israel Hospital, Boston 

♦Dr. Bernhardt die<i suddenly, Feb. 27, 1946—Kditor. 


NOTICE 

Please communicate to the Secretary, at once, any 
change of address. 

Fredrick K. Sparrow, Jr., Secretary, 
Botany Dept., Univ. Mich., 

Ann Arbor, Mich. 
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E. W. D. HOLWAY 
185^1923 

A banker’s AVOCATIONS 
John Dearness 

Recently when studying some micro-fungi, which Professor Hol- 
way had reached by arduous climbing on a mountainside, skillfully 
mounted and photographed, the writer’s thoughts were turned 
from the collection to the collector along the lines of the nature and 
value of a good avocation. The word does not need to be defined, 
but it may not be out of place to think in passing of its meaning. 
In modem civilized society people apportion their waking hours 
between work and leisure. In other words, work and play— 
vocation and avocation. Work is activity motivated by the ex¬ 
pected result often called wages; play is activity motivated by the 
enjoyment of the action. It is natural and reasonable that a 
worker, knowing that continuous idleness is not conducive to 
cither health or happiness, should dread compulsory retirement 
from his vocation. He can truly say, “Blessed is the man who can 
find satisfaction in the pursuit of a worth-while avocation.’’ Such 
a was the late Edward Willet Dorland Holway. His life 
was noteworthy in both vocation and avocation. 

His youth. —It might be said that he was a native of two of the 
United States, having been bom in the county town of Lenawee 
in southeast Michigan, moved in infancy in the prairie covered 
wagon to the county of Winnieshiek in northeast Iowa and edu¬ 
cated in its county town. Decorah. His aptitudes and progress at 

[Mvcoijogia for Marcb-April (38: 115-230) was issued April 13, 1946] 
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school encouraged his parents to consider plans for his education 
that would lead to a professional life but his illness prevented the 
execution of them. In boyhood his h^lth was frail; this was one 
reason why his mother took him on frequent outdoor trips to the 
fields and woodlands of the district. Another reason was to make 
him a sharer of her interest in nature. 

Like many boys, he had a natural liking for making collections 
of different classes of objects, perhaps preferably of plants and 
flowers, which continued throughout his life; indeed in later years 
when he concentrated his attention on the parasites of plants, 
especially the Uredineae, the interest strengthened to a passion on 
which he spared neither labor nor expense. It is a measure of 
his success that the University of Minnesota is indebted to him 
for a gift of over 19,000 specimens. 

Microscopy. —^The study he put upon the micro-fungi com¬ 
monly known as plant-rusts, or technically, Uredineae, demanded 
a great deal of critical labor and a high degree of skill in two arts; 
namely, microscopy and photography. Either of them has bee^ 
the satisfying life-avocation of some men. 

Evidence of the superlative proficiency he acquired in these arts 
is found in a publication by the University of Minnesota Press 
entitled Holway’s North American Uredineae, It. lippeared in 
five sections from 1905 to 1924, containing the history, description 
and distribution of 181 species with 54 plates, 11" X 8", each show¬ 
ing six lithographed photographs of ^re groupings, most of them 
magnified five hundred times the natural size. It was of this 
work that Dr. J. C. Arthur wrote: “The perfection of Professor 
Holway’s micro-photographic work is especially shown in the case 
of spores with thick dense walls and delicate, colorless pedicels." 
As an illustrated and dependable authority on nearly two hundred 
American plant-rusts, this treatise is likely to remain without a peer 
for a long time. It will always be the chief monument of Pro¬ 
fessor Holway's achievements in the science of botany. 

Mountaineering. —A fourth avocation in which an honorable 
and permanent reputation, branched from his interest in plant 
hunting, was mountain exploring. How it originated is quoted 
by the late Howard Palmer from one of Holway's letters in A 
pioneer of the Canadian Alps. “The summer of 1901 was the 
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hottest ever known in Decorah. The thermometer stood at 106® 
F. I had not had my week’s vacation, so I took the atlas to find 
the nearest place likely to be cool and selected Banff in the 
Canadian Rockies.” Anticipating abundance of plant species in 
the British Columbia valleys, he started for Banff with hardly any 
other equipment than his purse and a plant press. Passing from 
Banff without delay to Lake Louise, he met and conversed with a 
mountain guide. The result of the meeting was that next mom' 
ing, before sunrise, the guide with his rope and the would-be 
mountain climber with ice axe were on their way to climb Mt. 
Victoria. The sun rose in a clear sky but soon black clouds 
gathered; a thunderstorm became a snowstorm so dense that they 
cohld hardly see each other or where to step. They continued 
slowly, the snow changed to rain. Perseverance was rewarded. 
Before they saw Lake Louise again the guide had used the rope— 
Holway the ice axe, besides getting lessons in fording mountain 
streams and drying clothes in front of a wood fire. Mt. Victoria 
afforded enough climbing for the week and much experience to 
think about. 

•Not discouraged and better prepared, he was, on the first day of 
the next summer vacation, back at Lake Louise engaging the only 
guide there at the time. In this vreek he climbed both Mt. Hector 
and Mt. Temple, traversed Abbott Pass, sleeping two nights in the 
open air without a bed. 

Mountaineering was now another hobby—the fourth. Danger¬ 
ous risks l)ecame only challenges to his courage, strength and 
increasing skill. Limit of space bars the recital of some of his 
recorded experiences but gleaned phrases will suggest contexts: 
an avalanche of snow—on Mt. Geikie two rocks rolled down on 
my leg—^food exhausted—after the cold night killed a porcupine, 
ate the liver and quarters without salt—a hardly visible crevasse— 
a grizzly bear and her two cubs—on Grizzly Creek our two pack 
horses fell off, one rescued, the other had to be shot—two people 
on Mt. Rainier without guide or ice axe, $1,000 reward, never seen 
or heard of since. 

Some of the compensatory delights are suggested by phrases in 
his letters, such as—^‘*most delightful trip—a glorious glacial trip 
—scenery unsurpassed—am sixty-one and I never felt better—an 
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appetite to be proud of—^it is October now; I am just existing 
until next July.” His physical fitness must have been well pre¬ 
served when a mountaineering companion of his trips could say, 
“Holway is made of India rubber and steel springs.” 

For plant collecting, assisted by-his wife, he enjoyed exploring 
the mountain valleys of Central and South America, but for the 
joy of motmtaineerit^ he always returned to the Canadian Rockies, 
particularly to the glaciated peaks of his “beloved Selkirks” in the 
Big Bend of the Columbia River. There he made the first known 
ascent of several peaks. His name as a first ascender is associ¬ 
ated with the one commemorating the heroic nurse, Edith Cavell, 
who was judicially murdered by the Germans. Another mountain 
rising over ten thousand feet near the crossing of 118° west 
longitude and 51° 30' north latitude, bears on map no. 237A of the 
Geological Survey of Canada the name of Mt. Holway. His name 
is also used for a stream dischai^ng at last into the North Illecil- 
lewaet River. His annual papers, contributed from 1909 to 1918 
to the Canadian Alpine Journal, vols. II-IX, made important 
extensions of the knowledge of the Big Bend region. iH is 
credited with making forty-eight ascents of Albertan and British 
Columbian mountains, many of them without guides. “On the 
roll of pioneers in the Rockies and Selkirks, his name will ever 
hold an honored and distinguished place”—^Howard Palmer. 

Vocational life. —^As already stated, plans for a collegiate 
education of young Holway were frustrated. While yet within 
school age it happened that the manage of the only bank in 
Decorah offered him employment in the bank. His acceptance 
of the initial duties led him to adopt banking as his vocation. 
Step by step he climbed the ladder from messenger to manager. 

The years passed I can imagine him saying to himself in 1903 
—“I am now fifty years old. For thirty-five years I have worked 
in the confining routine of this office. I have made a success of 
the bank and saved a competence upon which I can retire. My 
health is good yet. My hijppiest hours are those of my leisure in 
my garden, in fields and by streams, studying plants and flowers. 
This seems to be a good time to retire from the office and enter 
on a life free from care and rich in enjoyment.” He announced 
his intended retirement to his surprised customers, who urged 



Dearness: E. W. D. Holway 


235 


him to reconsider his intention. Even with the admitted view of 
dollars on the horizon, he said to at least one friend that he 
“would rather be a living worker in the field of science than a dying 
millionaire.” 

In 1904 he had left Decorah and settled in Minneapolis near 
the University of Minnesota. His scientific library and important 
herbarium were donated to the University. There he had been 
given a room suitable for a laboratory with access to the facilities 
of the University for research and the rank of honorary Professor 
of Botany. The work there and in his new garden was real hap- 
pii^ess. His time was at his own disposal; he was free to make 
those long collecting trips of which he had but dreamed. 

Home life. —Having in mind the amount of outdoor work he 
accomplished in his spare time in Decorah, one might wonder 
whether he had any home life. His fellow citizens must have 
thought he had spare time as well as interest in the education of 
his two daughters when they elected him to serve on the Board 
of Education. Dr. J. C. Arthur, an‘intimate friend for many 
years, can be cited in these words: “On diflFerent occasions while 
Professor Holway lived in Decorah, it was my pleasure to have 
been a guest in his home where I had the privilege of meeting his 
family and his wife, nee Efiie Aiken, a woman of fine taste in many 
different lines, whom he married in 1876 and of whom he was be¬ 
reft in 1917. The family had a splendid home life.” On the 12th 
of December, 1918, he married Mary E. Mortenson. She was a 
graduate of the University of Minnesota, “a woman of splendid 
physique, rare ability and fine poise, an enthusiastic and intrepid 
companion.” She accompanied him helpfully in his South Ameri¬ 
can explorations and supervised the completion of the last volume 
of his North American Uredineae. 

Bibliographical. —A complete bibliography of American fungi 
with whose names that of E. W. D. Holway is associated as dis¬ 
coverer or describer would fill pages. The following is a brief 
review: 

In the American Naturalist 17: 192-196, 1883, there is an article 
by J. B. Ellis, of Newfield, N. J., entitled New species of N,orth 
American fungi in which E. Holway is credited with dis¬ 

covering eleven new species in the Decorah district from May to 
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October, 1882. One of the species is named HypoxyUm Hohvayi; 
another was later raised to the rank of a genus and renamed 
Holwaya by ^accardo in Sylloge VIII, p. 646. Mrs. Mary M. 
Holway is honored in the name Holwayetta, proposed by Dr. H. S. 
Jackson for a new genus of South American rusts. The name 
recc^izes the importance of her work in the South American 
explorations. 

Volume I of the Journal of Mycology appeared in 1885. The 
second article in this volume was New fungi from Iowa by J. B. 
Ellis and E. W. D. Holway. They are joint describers of fifteen 
new species all collected by Mr. Holway in the vicinity of Decorah, 
mostly in 1884. Not one of the twenty-six was a plant-rust. 
Every description included critical microscopical examination. 

I have not found the date of, nor reason for, his specializing on 
the Uredineae. It was probably owing to Dr. Arthur's influence. 
Puccinia areolata was described by Dietel and Holway in 1894. 
Holway's series of Notes on the Uredineae in the Journal of 
Mycology was begun in 1902 and the first volume of his master¬ 
piece, The North American Uredineae, was dated April 15, 1^; 
the others followed on May IS, 1906; May 10, 1907; June 11, 
1913; and the fifth and last' on July 2, 1924, fifteen months after 
his death. 

Besides Paul Dietel, the most helpful of the Germans, other 
authors collaborating with him were; Paul and Hans Sydow, J. B. 
Ellis, Dr. J. C, Arthur, W. H. Lqng, and Dr. H. S. Jackson. 

Arthur, J. C. The grass rusts of South America; based on 
the Holway collections. Proceedings of the Amer. Phil. 
Soc. LXIV, no. 2; 131-223, 1925. 10 photo-prints of 
spore groups. 74 species. Rust index and host index. 

•-. Uredinales of Costa Rica; based on collections made 

by E. W. D. Holway. Mycologia 10, no. 3: 111-153. 
1918. 118 species. 

Jackson, H. S. The rusts of South America; based on the 
Holway collections Ij Mycologia 18, no. 4: 139-162. 
1926. 1 plate. Species nos. 1-49. 

-. Ibid, II. Mycologia 19, no. 2: 51-65. 1927. Spe¬ 
cies nos. 50-82. 
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-. Ibid. III. Mycologia 23, no. 2: 96-116. 1931. 4 

figs., 1 plate. Species nos. 83-99. 

-. Ibid. IV. Mycologia 23, no. 5: 332-364. 1931. 6 

figs. Species nos. 100-167. 

-. Ibid. V. Mycologia 23, no. 6r 463-503. 1931. Spe¬ 
cies nos. 168-250. 

-. Ibid. VI. Mycologia 24, no. 1: 62-186. 1932. Spe¬ 
cies nos. 251-468. 

The descriptions of new species of fungi bearing the name 
‘‘Hplway’* as discoverer or describer, totalling hundreds, were 
published in several scientific journals, mostly in English, some in 
GCftinan. Most of the descriptions dating prior to 1930 were 
reproduced in Latin in Saccardo's Sylloge Fungorum. A few 
early examples are cited here: 

Holwaya gigantca (Peck) Durand, Coll. 1883, in Iowa. 

Uromyces Holwayi Lagerheim, on Lilium superbum, 1889, Ann Arbor, Mich. 
Puccinia Holwayi Dietel, on onion, 1893, in California. 

Uraecium Holwayi Arthur, on hemlock, 1906 (1933), in Alaska. 

Ravenelia Holwayi Dietel, 1894, in Texas. 

Uropyxis Daleae Dietel & Holway, 1897, in Mexico. 

Prospodium Holwayi Jackson, in Feb., 1922, in Brazil. 

Citations from the American Naturalist 17, 1883, and the Ameri¬ 
can Journal of Mycology 1885 are made on a preceding page. 

Exsiccati. —^The North American Uredineae and the numerous 
papers he published do not complete his legacy to science. Dr. 
J. Arthur Harris, the head of the Department of Botany in the 
University of Minnesota, believed that the large amount of dupli¬ 
cate material Holway had collected should be made as widely 
useful as possible.* His widow, Mrs. Mary E. M. Holway, who had 
been tlie companion and assistant in Professor Holway’s botan¬ 
izing trips since 1918, was competent and willing to assort the 
material into labeled sets. It was found that there was enough 
of it to make up twenty-five sets of seven hundred specimens in 
each set called Reliquiae Holwayanae. Of these sets, two are now 
in Japan, five in Germany, one in Stockholm, one in the British 
Museum, twelve in America, besides the four yet Jn Mrs. ^ol- 
way’s possession. Every description involved critical microsdbpi- 
cal examination. 
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Eficediuu. —^With his objective still not completely achieved, 
March 1923 found Professor Holway in Phoenix, Arizona, plan¬ 
ning trips in equatorial South America, particularly in the high¬ 
lands of Ecuador. Fate was against him. Oo the last day of the 
month a valvular irregularity blocked forever the vital action of 
that tireless heart. 

In his lifetime he was known to approve of the crematory dis¬ 
position of lifeless bodies. His devoted wife made the long trip 
to the Asulkan Valley to lay his ashes in a favorite spot beneath 
the noble evergreens where, in the words of Hoi^ard Palmer, 
“solemn silences and cool sylvan shadows hold perpetual sway, 
while overhead the feathery fingers of the graceful branches point 
constantly to the snowy peaks he loved so well.” 

In his vocation as a banker his success will be honorably re¬ 
membered for a lifetime. In his avocatidns his name and his fame 
as a Uredinologist will endure as long as the literature of botanical 
Mycology. Good maps of the Canadian Rocky Mountain region 
will always show the location of Mt. Holway. 

Acknowledgments. —My personal contacts with Professor 
Holway were limited to correspondence about plant rusts and re¬ 
ception of specimens from some of his valuable collections. For 
the portrait used as a frontispiece, for letters and consultations, I 
am indebted to my friend, Mrs. Ruth Holway Higgins, his 
younger daughter and onetime Secretary of an Ontario Authors’ 
Association; for some unpublished information to his widow, Mrs. 
Mary E. M. Holway, whose work in the production of Part V of 
the North American Uredineae is beyond praise. 

Use was hade of the following publications 

Edward W. D. Holway, a pioneer of the Canadian Alps, by the 
late Howard Palmer, F.R.G.S., President, American Alpine Qub, 
a onetime mountaineering companion. 

Introduction of fourteen pages to Grass rusts of South America 
by Dr. J. C. Arthur, long an intimate friend who was able to say, 
“Whatever Holway undertook he always did unusually well.” In 
the Introduction to Reliquiae Holwayanae the late Dr. Arthur 
Harris, Head of the Department of Botany of the University of 
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Minnesota, said of Holway, “Widely known for the critical nature 
of his collecting and the skill shown in his microphotographic 
illustrations.” 

Prominent men I have met, E. W. D. Holway, by L. H. Pam- 
rael, B.Agr.. D.Sc., of Iowa State College, “It is probably cor¬ 
rect to say he discovered more new plant rusts than any other 
botanist.” 



PROPOSALS CONCERNING THE NOMEN¬ 
CLATURE OF THE GILL FUNGI IN¬ 
CLUDING A LIST OF PROPOSED 
LECTOTYPES AND GENERA 
CONSERVANDA 

Rolf Singer and Alexander H. Smith , 

Nomenclature is the handmaiden of taxonomy, not the mistress. 

R. Ramsbottom, Trans. Brit. Myc. Soc. 25 (4); 439. 1942. 

The taxonomist frequently finds himself burdened with difficult 
or insoluble problems of nomenclature which occupy time that he 
could more profitably devote to a study of the organisms them¬ 
selves. Even though he arrives at the correct solution of a nomen- 
clatorial problem, the result may be unfortunate, for it often hap¬ 
pens that after a prolonged historical study and search for the i^id 
name of a species, the one arrived at is not recognized by any 
mycologist. For instance, if the International Rules are followed, 
Cortinellus flavovirens is the valid name for the fungus we com¬ 
monly call Tricholoma equestre. As an isolated instance this sit¬ 
uation is unimportant. If, however, after careful study it is found 
that the number of chaises which obviously work against the fun¬ 
damental precept of the rules, i.fe. the stalnlizatiun of commonly 
used names, is great, then it is logical to assume that something 
must be wrong with the rules as they are—at least as they apply to 
the gill fungi.^ In our estimation this is unquestionably true at 
present. 

The nomenclature of this group is unstable and confused for 
several reasons. In our estimation the four most important are: 

(1) Strict application of the International Rules of Nomencla¬ 
ture is impossible as long as the names of the older genera such as 
those established by Quelet and Karsten remain applicable to more 
than one emended genus because of the lack of an officially chosen 

^ The term gill fungi as used here applies to the lamellate species of the 
Agaricales and is not intended to designate a taxonomic unit. 
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and accepted type species (species lectotypica, or lectotype as we 
shall designate it in the following discussion) for each of them (cf. 
Art. 51 and Art. 21, note 2, of the International Rules of Botanical 
Nomenclature). Because of the lack of lectotypes many generic 
names, as for example Lepista, have been used for different gen¬ 
eric groups to the confusion of all who study the literature. 

(2) Strict application of the rules would change the names of 
several well established and important genera such as Clitocybe 
and Cortimrius with scores or even hundreds of common and im¬ 
portant species. The chief source of this difficulty is that S. F. 
Gray’s Natural arrangement of British plants, 1821, is now known 
to be a post-Friesian publication (cf. Art. 20, f). 

(3) The conservation of genera does not always find unanimous 
approval because of the existence of several schools of thought. 
For instance, there is a conservative school which follows Bresadola 
and is chiefly represented in Germany, England, and Italy; a sec¬ 
ond school advocating smaller and more homogeneous genera ac¬ 
cording to the principles of Fayod and Patouillard; and finally a 
third group still following the old American Code. The conserva¬ 
tion of a name may lie advantageous (from the standpoint of 
mutual understanding and continuity) for one school though dis¬ 
advantageous from the point of view of one of the others (see 
Marasmius and Rhodophyllus), The overruling of the l^itimate 
needs of any of these groups by a small and accidental majority of 
an International Congress ap^iears to us lo be both unfair and 
unwise, and certainly does not increase the moral authority of the 
International Rules. And let us not forget that moral authority is 
the only compelling factor involved after the rules have l)een made. 

(4) Definite confusion exists concerning the use of the Friesian 
subgenera and tribes as genera. There is a tendency to consider 
these equivalent with the genera of Quelet and Saccardo * and 
there is also something like a common usage in Europe which 
neglects to indicate the name of the author who first transferred a 
species from Agaricus to one of the generic names raised from the 

*See Bisby, Who is the author? Trans. Brit. Myc, Soc 25: 434-435. 
1942, Also Dodge, C. W. Proposals of amendments of Article 20 of the 
International Rules of Nomenclature.*^ Ann. Mo. Bot. Card. 21: 70^712. 
1934. 
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original Friesian subgenera or tribes. Also, doubts have arisen as 
to the necessity of limiting ourselves in the choice of a lectotype to 
the species enumerated by the author who first treated a particular 
Friesian sul)genus or tribus as a genus. 

As already pointed out, by far the most important shortcoming 
is that named under (1). In fact, the absence of lectotypes in 
most older genera makes it impossible at times for the seriously 
minded and conscientious taxonomist to proceed with his studies 
in an orderly manner. Furthermore, the difficulties mentioned 
under headings (2) and (3) are very closely related to the lack 
of a complete list of lectotypes. 

As for generic names, we believe that a reasonable weighing of 
the arguments for and against conserving certain names and an 
intelligent selection of lectotypes will establish a system of generic 
types which will form an acceptable basis for taxonomic work by 
representatives of all schools who accept the framework of the 
International Rules. It is not necessary, for instance, to outlaw 
all of Gray’s genera. Some merely involve the use of an ^eady 
accepted name and the only change necessary is that of the author¬ 
ity. Genera likely to lead to undesirable changes can either be 
reduced to synonymy by the proper selection of a lectotype or re¬ 
jected in favor of certain nomina conservanda. We do not need to 
suppress the tendencies of one taxonomic school in favor of the 
other, for there are always more favorable ways if both points of 
view are considered. 

Undoubtedly the most impartial way of finding out which solu¬ 
tion of two or -several possibilities is more practical for all of us is 
the arithmetical approach applied with some judgment and after 
consideration of all factors involved. If, for instance, a part of the 
French school of taxonomists (Romagnesi) prefers the genus 
Drosophila to what Kiihner and A. H. Smith call Psathyrella 
emend, then we must ascertain quantitatively which solution— 
Drosophila or Psathyrella —^has fewer ill consequences. The most 
outstanding ill consequence of a nomenclatorial change is the 
necessity of a high number of transfers. The number can easily be 
established at least approximately. Of course, it may be necessary 
to make some allowance for the relative importance of the species 
concerned. In our example, if Drosophila should be considered as 
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a candidate for the list of nomina proposita conservanda against 
the legitimate name Psathyrella, many more new combinations 
would have to be made than would be necessary by simply accept¬ 
ing the latter genus in the emended concept. We prefer this latter 
alternative. It does not take anything away from the very sensible 
solution proposed by Quelet at a time when the affinity of these 
elements with each other was extremely hard to recognize. Those 
who work in this group will appreciate Quelet's contribution under 
all (nomenclatorial) circumstances; those who do not will be un¬ 
able to appreciate the value of his contribution regardless of 
whether Drosophila Quel, or Psathyrella (Fr.) Quel, becomes 
the accepted name. 

As for the difficulties enumerated under (4), one must study 
the pertinent facts and consider the consequences of each proposal 
before forming an opinion. What would happen if Fries’ sub¬ 
generic and tribal names were considered as genera? To ascertain 
the results of such a proposal the first thing to decide is which of 
Fries’ publications shall be used as the legal basis or starting 
point, for he made many nomenclatorial changes during his life, 
and thus the names which shall be raised legally to the status of 
genera must be taken from a single publication. If Systema 
Mycologicum vol. 1 is selected as the starting point, as has been 
done already, it will no doubt surprise some to find that certain 
of the newly decreed generic names are entirely different from 
those we know from Saccardo and which for some reason have 
generally received preference. As an example Galorrheus would 
take the place of Lactarius, This shows how carefully one should 
study the literature and how much depends on a real working 
experience in a given group if sensible proposals are to be ex¬ 
pected. In a later work of Fries the discrepancy between our 
present nomenclature and his would be less embarrassing, but then 
the whole problem, including the system of citing the authority, 
would not become simpler but more complicated, and basic changes 
would need to be made in the present International Rules. It 
appears to us that now it is more desirable to establish an orderly 
system of selecting generic names within the framework of the 
present rules than to try to revamp them completely and thus risk 
even worse confusion than that existing at present. 
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A strict application of the existing rules requires that an author- 
citation for a species should be made up of the original author of 
the species and the name of the investigator (or compiler) who 
transferred it to the presently accepted genus. Although we do 
not feel that Fries or any other investigator should be made an 
exception to this rule, we do believe that mycologists primarily 
engaged in non-monographic studies such as local floras need not 
feel obligated to be consistent with the present letter of the Inter¬ 
national Rules when monographs of the genera in question are 
lacking. In other words, we would be tolerant of citations such as 
Mycena pura (Pers.) Fr. instead of Mycena pura (Pers. ex Fr.) 
Quel. In fact it may be well to recommend this way of citation 
as the next best in order to discourage worse habits, but they 
should be limited for certain purposes and on a temporary basis.^ 

As for the question of whether or not it is proper to choose a 
lectotype from a work other than the one in which the Friesian 
tribe or subgenus is first cited as a genus, we may say that this 
depends on the definition the respective author gave of his^enus. 
In the case of Qudet who is actually the most important author to 
be considered in this connection, we want to direct the attention 
of mycologists to a footnote in “Les Champignons du Jura et des 
Vosges,” p. 60 of the first edition. The footnote reads: . . I-a 
classification et la synonymic sont celles de Fries, Summa Vegeta- 
bilium Scandinaviae et Monographia Hymenomycetum Sueciae. 
J’ai cru necessaire d’eleyer au rang de genres, les sous-genres de 
Fries. . . This statement makes it absolutely clear that we are 
entirely within our rights if we choose a lectotype from either of 
the following two works: Fries, E. M* Sumina Vegetabilium 
Scandinaviae, 1846-49; or Fries, E. M. Monographia Hymeno-^ 
mycetum Sueciae, 1857-63. We have made this one of the prin¬ 
ciples of our proposed list of lectotypes for all genera which were 
not unmistakably provided with a type species by their authors. 

Other self-imposed rules which we thought to be helpful in order 
to achieve a solution least harmful to the stability of accepted gen¬ 
eric concepts are the following: 

^ See also R. Heim, Fungi Iberici, Treb. del Museu de Circles Naturals 
de Barcelona 15 (3) : 16. 1934. 
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(1) The lectotype must, of course, comply with the require¬ 
ments of the type method by being one of the species originally 
included in the genus or the group on which the genus was based. 

(2) The lectotype should be selected in a way that avoids both 
substitution of little known names for well established genera ^ and 
the unreasonable increase of the list of genera conservanda.® This 
cannot be achieved if the so-called first-species-rule is followed. 
Many authors act as though they were under the impression that 
there is a rule or recommendation saying that the first species of a 
genus determines the type of a genus. This is not true for the 
International Rules of Botanical Nomenclature. On the contrary, 
the recommendations of thq text of 1935 (Recommendation VI, 
p. 4) emphasize, especially for the fungi, the necessity of passing 
the first species by in order to fix the generic names as they are 
now commonly applied. 

(3) The lectotype shall l^e selected from the species not be¬ 
longing in any outstanding group which has been or may in the 
future be separated from the bulk of the genus unless the follow¬ 
ing paragraph applies: 

The lectotype shall be selected from a group of species that has 
been claimed to be a separate genus rather than from a group of 
species that represents another older or generally accepted genus 
only when the genus into which the thus selected type species 
belongs would otherwise remain without a generic name, and pro¬ 
vided that the maintaining of the particular generic name in ques¬ 
tion in an emended sense appears desirable. For instance, it has 
generally been considered to be desirable to save the Friesian 
names Psilocybe and Armillaria, This can only be done by ac¬ 
cepting as type species of these genera Psilocybe semilanccata and 
Armillaria luteovirens because otherwise they would become syno¬ 
nyms of Psathyrella in the case of Psilocybe and Tricholoma in the 
case of Armillaria and the group around Psilocybe semilanceata 
as well as the genus into which Armillaria luteovirens belongs 
would have to be given new generic names. 

(4) The lectotype should be selected from several otherwise 
suitable species by giving preference to the one which Js best kno^^m 

* According to the International Rulef, Recommendation VI. 

According to the International Rules, Recommendation VI, footnote (1). 



246 


Mycologia, Vol. 38 , 1946 


or the one which has been studied from all aspects and thus offers 
a clear picture of the affinities of the type species (and consequently 
the genus also) in case the definition of the genus should have to 
be changed. 

(5) The lectotype should be selected (unless other factors 
make this impossible) according to the historical development of 
the generic concept in every particular case. In Naucoria, for 
instance, the genera Tubaria, Agrocybe, Pholiotina, Phaeomaras- 
mixis, Alnicola and Phacocollybia (or elements of these genera) 
have, in this order, been split from Naucoria. It/is therefore ob¬ 
vious that none of the authors who thus emended the genus Nau¬ 
coria by gradually restricting it to a homogeneous group, considered 
the part they removed as containing the species '‘permanently asso¬ 
ciated” with that name. If these authors have actually emended 
the old concept of the genus, and if the groups they segregated have 
been accepted by some independent mycologists, we should not 
select a lectotype for Naucoria that deliberately eliminates one of 
these segregated genera. The lectotype should be selected from 
the generic group not yet designated as a separate genus under a 
new name. However, if, in contradiction to the Rules, the genus 
has been entirely split up and the original generic name discarded, 
one of the segregated groups (preferably one of those established 
by the author who discarded the original name) should be re¬ 
established under the original generic name for the whole group. 
In the case of Naucoria this is the group containing N. ccntunculus, 
N. carpophila, N. effugicns, etc. The dame principle leads to 
Hypholoma Candolleanum as the type species of Hypholoma rather 
than to a species of the fasciculare-growp. since Karsten first 
emended the genus Hypholoma by removing the latter group, 
making it the nucleus of his new genus Naematoloma. 

(6) If, after elimination of such species as are not fit to be 
proposed as lectotypes according to the above principles, several 
species remain to l)e selected from, we gave preference to those 
most typical (i.e., most closely corresponding to the original diag¬ 
nosis of the genus or the group on which the genus is based) of 
the genus and around which mycological tradition has been built, 
as for example, Tricholoma equestrc. We give this principle a 
secondary place in view of Article 18, note, providing that the 
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above requirements are not necessary conditions under which a 
species can be chosen as lectotype under the type method. Never¬ 
theless, it may be assumed that species conforming with the above 
requirements are less likely to be considered atypical in future 
taxonomic treatments than others, and therefore, our principle 

(6) will contribute to the aim outlined under (3). 

(7) Preference is also given to such species as have been pre¬ 
viously suggested though not officially accepted as species lecto- 
typicae by other authors (Earle, Murrill, Clements & Shear, Mai re, 
Wakefield and others) or by the senior author in a previous paper, 
in order not to destroy anything that could be considered as a 
tradition or the limited beginning of it. Nevertheless, if such a 
proposal is found to be impractical according to our general views 
as presented in this paper, it is abandoned. 

(8) In accordance with the Rules genera whose type species 
have been indicated by their author are rigidly based on this par¬ 
ticular species, and the type species cannot at present be altered 
any more than the following list of lectotypes could be altered once 
it has been accepted by an International Congress dealing with 
questions of nomenclature. Such genera are therefore omitted 
from the following list unless the evidence of a type species has 
been overlooked or ignored by later authors not adhering to the 
tyjie method or not applying it. 

LIST OF I’ROPOSED LK(TOTYPES OF THE (>ENERA OF AGARICS 

(S^iecies lectotypica proposita Agaricinearum) 

I. Ex Fries, Systems Mycologicum 1. 1821. 

1. Agaricus L. ex Fr. Syst. Myc. 1: 5. 1821. A. campcstris 
L. ex Fries. 

Discussion of lectotype;* Since Agaricus must be maintained 
as a genus according to Art. SI of the International Rules it is 

®The paragraphs Discussion of lectotype and Status of gefieric name are 
not intended to he part of the proposal to be submitted for official acceptance. 
They are merely an explanation of the reasons rtiotivating some of our pro¬ 
posals and a conclusion showing their consequences. We hope this'v ill 
facilitate reciprocal understanding and fhore efficacious discussions between 
now and the time these species Icctotypicae are eventually acted upon. 
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best to follow established usage. Schrocter’s emendation of Agarir 
CHS has never been widely accepted. Since the emendation pro¬ 
posed by Karsten and also by Saccardo has come into general use 
the world over it is the one we recognize. Consequently a species 
of the tribus Psalliota Fr. is chosen. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

2. Cantharellus Adans. ex Fr. Lc. p. 316. C. cibarius Fries. 

Discussion of lectotype: Any other choice would exclude C. 
cibarius from the genus in the sense of some modem classifications. 
This would be contrary to tradition and impractical since a new 
generic name for C. cibarius would be required. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

3. SCHIZOPHYLLUM Fr. lc. p. 330. S. commune Fries. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

II. Ex S. F. Gray, Natural Arrangement of British Plants 1. 
1821. 

4. Amanita Pers. ex Gray, lc. p. 599. A. bulbosa Schaeff. 
ex Gray, 

Discussion of lectotype: A. bulhpsa is a synonym of Agaricus 
phalloides Fries, Syst. Myc. 1 : 13. 1821. Thus the name clearly 
indicates a homogeneous group of species with amyloid .spores and 
membranous volvas. These lielong in the subgenus Etiamanifa of 
recent classifications. Our selection of A. bulbosa is logical since 
it preserves the tradition associated with the name and is in line 
with modem usage. The other species included by Gray are either 
not so clearly in a distinct group {A. citrina) or they belong to 
other groups of Amanita with the volva more poorly developed or 
even absent. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 
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5. Vaginata Nees v. Esenb. ex Gray, lx. p. 601. V. livida 
(Pers.) ex Gray. 

Discussion of lectotype: Amanita livida Pers. is the same as 
Agaricus vaginatus Bull, according to Gray himself. This is 
Amanita vaginata or Amanitopsis vaginata of modem authors. 
Gray included three species in his assemblage, one of which is a 
Volvaria or Volvariopsis. Since the other two species are white 
spored it is logical to make the selection from them, particularly 
since this concept already exists in the literature. Murrill used 
Gray's name in the North American Flora and designated F. 
livida as the type. 

Status of generic name: Valid; genus accepted by some taxo¬ 
nomists. 

6. Lepiota (Pers.) ex Gray, Lc. p. 601. L. colubrina (Pers.) 
ex Gray. 

Discussion of lectotype: It should be selected from among the 
species included by Gray, but not from those which have been 
placed in other genera by recent authors. This excludes L. pro- 
cera, L. granulosa, L, squarrosa, L. aurea, L. polymyccs, L. 
caudicina and L. hclvola. The only acceptable species is L. 
colubrina which is considered a synonym of L, clypeolaria and is 
d'crefore consistent with the senior author’s earlier proposal. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

7. Gym NOPUS (Pers.) ex Gray, l.c. p. 604. G. punts (Pers. ex 
Fr.) Gray. 

Discussion of lectotype: Since this choice does not invalidate 
well established names such as Collybia, Hygrophorus, Tricho- 
loma, etc. and yet connects the name to a group of species which is 
rather distinct and which eventually might be recognized as a genus 
by some workers, it appears to be the logical choice. At the 
present time it would be considered a synonym of Myccna by those 
who maintain the genus either in the concept of Kuhiicr or Singer. 

Status of generic name: Valid^ genus at present considered a 
synonym of Mycena. 



250 Mycologia, Vol. 38, 1946 

8. Omphalia (Pers.) ex Gray, Lc. p. 611. 0. adusta (Pers. ex 
Fr.) Gray. 

Discussion of lectotype: 0. adusta appears to be the only choice 
not endangering such well established names as Collybia, Clitocybe, 
Laccaria, Paxillus, etc. There is no species in Gray's assemblage 
or for that matter Persoon’s either, that belongs in Omphalia (Fr.) 
Quel. 1872, On the basis of our selection, Omphalia becomes a 
synonym of Russula. O. adusta as cited by Gray is a combination 
of Russula nigricans (Bull, ex Fr.) Fr. and R. adusta (Pers. ex 
Fr.) Fr. sensu str. Fr. and probably R. densifoHa (Seer.) Gill. 
All these belong to the section Compactae pf Russula, Omphalia 
(Fr.) Quel, must be replaced by Omphalina Quelet. 

Status of generic name: Valid; but type species generally con¬ 
sidered congeneric with type of Russula. The legal status of both 
names is identical but we prefer Russula according to general 
usage. 

9. Pleuropus (Pers.) ex Gray, lx. p. 615. P. fornicatus Pers. 
ex Gray. 

Discussion of lectotype; No matter which si^ecies in Gray's as¬ 
semblage is selected one of the well established genera {Clitopilus, 
Lyophyllum, Rhodotus or Panus) would be invalidated. Panus 
is the only one that apparently is represented by more than one 
species, and is the only one of the four previously proposed for con¬ 
servation for other reasons (^ee p. 292). Therefore we have 
selected P. fornicatus as lectotype. This makes Panus a synonym 
of Pleuropus unless it is conserved by the Congress. 

Status of generic name: Valid, unless rejected in favor of Panus 
which we propose for conservation. 

10. Crepidopus Nees v. Esenb. ex Gray, l.c. p. 616. C. 
ostreatus (Jacq. ex Fr.) Gray. 

Discussion of lectotype: A selection of any one of the five species 
included by Gray would result in the substitution of Crepidopus 
for one of the well known genera. Consequently we are merely 
following Murrill who selected Agaricus ostreatus as the type. 

Status of generic name; Valid, unless rejected in favor of 
Pleurotus, which we propose for’conservation. 
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11. Apus Nees v. Esenb. ex Gray, Lc, p. 617. A. alneus L. 
• ex Gray. 

Discussion of lectotype: A, alneus is a synonym of Schizophyl- 
lum commune. 

Status of generic name: Synonym of Schisophyllum (same 
type). 

12. Resupinatus Nees v. Esenb. ex Gray, Lc. p. 617. R. 
applicatus (Batsch ex Fr.) Gray. 

Discussion of lectotype: This is Pleurotus applicatus or Scytino- 
topsis applicata of present nomenclature. 

Status of generic name: Valid; genus accepted by some modem 
authors (under names which are later synonyms). 

13. Russula Pers. ex Gray, Lc. p. 618. R. luiea (Huds. ex 
Fr.) Gray. ’ 

Status of generic name: Valid; genus accepted generally by 
taxonomists. 

14. Mycena (Pers.) ex Gray, Lc. p. 619. M. galericulata 
(Scop, ex Fr.) Gray. 

Discussion of lectotype: The largest element in Gray’s assem¬ 
blage is clearly Mycena in the Friesian sense. It is therefore de¬ 
sirable to choose one of the species belonging to the genus in its 
most restricted sense and at the same time the one most common 
and completely known. This is M. galericulata. It is also the 
species already accepted in the literature as the type species. 

15. Micromphale (Nees v. Esenb.) ex Gray, Lc. p. 621. M. 
venosum Pers. ex Gray. 

Discussion of lectotype: Micromphale venosum is a synonym of 
Marasmius foetidus or Heliomyces foetidus of present taxonomists. 
This name would therefore replace either Marasmius Fr. or Helio¬ 
myces sensu Singer, 1936, depending on whether the Af. foetidus- 
group is separated from the bulk^ of Marasmius of left within it. 
Micromphale Gray would be extremely unwelcome as a name for 
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all species o£ Marasmius (which it would replace if some other 
species were chosen), but it would be welcome as a substitute icfr 
Heliomyces sensu Singer since the latter would have to be re¬ 
named anyway because the group is generically different from the 
t3rpe species of Heliomyres in the original sense. Two species in 
Micromphale Gray belong to Heliomyces sensu Singer (Maras¬ 
mius, section Gloeonemi Kiihner), whereas two others belong in 
Marasmius sensu stf. The other species in Gray's assemblage 
consist of still smaller elements not very closely related to Maras¬ 
mius. If M. venosum is chosen as lectotype a n^w generic name 
for Heliomyces sensu Singer becomes unnecessary. The name 
Micromphale will not interfere by virtue of its priority with estab¬ 
lished generic names unless Marasmius is understood in the broad 
sense. For a discussion of this situation and our recommendation 
see p. 295. 

Status of generic name: Valid. In the sense of Heliomyces 
Singer 1936 and Maire 1937 it is an acceptable genus. As a 
substitute for Marasmius Fries it is not wanted. We propoBt that 
Marasmius Fries be conserved against it only when Marasmius is 
used in the broad Friesian concept. 

16. Lactarius D. C, ex Gray, l.c. p. 623. L. deliciosus (L. 
ex Fr.) Gray. 

Discussion of lectotype: Wt: decided in favor of the best known 
and most widely used species, see principle (6), p. 246. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

17. Pratella (Pers.) ex Gray, l.c. p. 626. P. campestris (L. 
ex Fr.) Gray. 

Discussion of lectotype: This is the most widely known species 
of the genus and with certainty referable to a generic group that 
has alternately been called Psalliota, Pratella and Agaricus. We 
recommend the use of the name Agaricus, see genus 1. 

Status of generic name: A s)monym of Agaricus L. ex Fr. 
(same type). 
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18. CoRTiNARiA (Pers.) ex Gray, lx, p. 627. C. violacea (Bolt, 
ex Fr.) Gray. 

Discussion of lectotype: The lectotype we propose belongs to the 
largest element of Cortinaria Gray and is consistent with the senior 
author's and other writers' previous proposals. 

Status of generic name: Valid, but we propose Cortinarius Fr. 
for conservation. 

19. Prunulus Ces. ex Gray, lx, p. 630. P, extinctorius Bolt, 
ex Gray. 

Discussion of lectotype: Apparently P. extinctorius is the only 
possible binomial in Gray’s assemblage which if selected would 
not endanger or replace established generic names. 

Status of generic name: Valid, but type species generally con¬ 
sidered congeneric with type of Coprinus (Pers.) ex Gray. The 
latter and Prunulus therefore have the same nomenclatorial status, 
but we prefer Coprinus according to general usage. 

20. Coprinus (Pers^) ex Gray, l,c, p. 632. C. comatus (Pers. 
ex Fr.) Gray. 

Discussion of lectotype: C. comatus is undoubtedly the most 
widely used and best known species and is quite in accordance 
with the generic description. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. We prefer it to Prunulus, 

21. Asterophora Ditm. ex Gray, lx, p. 635. A, lycoperdoidcs 
Bull, ex Gray. 

Status of generic name: Valid. In our estimation it should be 
accepted in preference to Nyctalis over which it has priority. 

22. Merulius Gray, l,c, p. 636. M, aurantiacus (Wulf. ex 
Fr.) Gray. 

Status of generic name: A later homonym of Merulius Fr. 1821. 

23. CoRNioLA Gray, l,c, p. 637. C. lobata (Pers. ex Fr.) 
Gray. 

Status of generic name: A lattr homonym of Comiola Adans. 
1763. 
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24. Gomphus Gray, l.c. p. 638. G. ckwatus (Pers. ex Fr.) 
Gray. 

Status of generic name: Valid; genus accepted by some modem 
taxonomists (Maire, Singer, Heim, etc.), sometimes under names 
which are later synonyms, such as Neurophyllum. By some au¬ 
thors considered a synonym of Cantharelluf. 

III. Ex Fries, Stirpes Agri Femsionensis III. 1825. 

25. Galorrheus Fr. l,c. p. 56. G, deliciosus XL. ex Fr.) Fr. 
Status of generic name: Synonym of Lactarius (same type). 

26. Lentinus Fr. l.c. p. 57. L. lepideus Fr. 

Discussion of lectotype: Of the two species mentioned here we 
.selected L. lepideus for historic reasons, see principle (5), p, 246. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

27. Nyctalis Fr. l.c. p. 58. N. parasiticus (Bull, ex F?!) Fr. 

Status of generic name: Type species generally considered to 
be congeneric with the t)rpe species of Asterophora Ditm. ex Gray. 
The latter has priority. 

IV. Ex Fries, Systema Orbis Vegetabilis. 1825. 

28. Xeroxes Fr. t.c. p. 78. Type not indicated, no species 
mentioned. 

Status of generic name: A hypdnym. The genus is too poorly 
characterized to be linked with anything now known and no type 
is mentioned; also a homonym of Xerotes R. Br. (1810). 

V. Ex Fries, Elenchus Fungorum. 1828. 

29. Xerotus Fr. l.c. p. 48. Xcrotus afer Fr. 

Status of generic name: Valid. 

VI. Reichenbach, Conspectus Regni Vegetabilis. 1828. 

30. Xerotinus Reichenb. l.c. p. 14. 

Status of generic name: Same as for Xerotes. 
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VII. Ex Wallroth, Flora Cryptogamica Germaniae 2. 1833. 

31. Rhipidium Wallr. l,c. p. 742. R. stypticum Wallr. 

Discussion of lectotyjie: R, stypticum Wallr. is a s)nionym of 
Schisophyllum commune (in contrast with the usual erroneous 
citation of it as a synonym of Panellus stypticus). 

Status of generic name: A homonym of several older genera in 
addition to being a synonym of Schisophyllum (same type). 

VIII. Ex Fries, Genera Hymenomycetum. 1836; Epicrisis 
.1836-38 (genera mentioned here published in 1838). 

a). Genera Hymen. 1836. 

32. CoRTiNARius Fr. Lc. p. 7. C. violaccus (L. ex Fr.) Fr. 

Status of generic name: Originally (1836) a hyponym, but later 
validated by Fries (1838). However, Cortinaria Gray is based 
on th^ same type and has priority (1821 as against 1838). Cor¬ 
tinaria Gray is not a variant spelling according to the Rules. If 
the masculine gender (spelling Cortinarius), which has been used 
since 1838 with but very few minor exceptions, is to be retained, 
it must be accepted by the Congress. We propose Cortinarius 
for conservation. 

33. Gomphidius Fr. Lc, p. 8. G, glutinosus (SchaeflF. ex Fr.) 

Fr- 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

34. Hygrophorus Fr. /.r. p. 8. H. ehurncus (Bull, ex Fr.) Fr. 

Status of generic name: Valid; genus generally accepted by 
taxonomists in either a broad or restricted sense. 

35. Marasmius Fr. Lc. p. 9. Marasmius rotula (L. ex Fr.) Fr. 

Discussion of lectotype: In our opinion, none of the species sub¬ 
sequently separated from Marasmius when the latter was restricted 
by the exclusion of various groups should be proposed as lecto¬ 
type. Therefore Marasmius, sect. Rotulae Kiihn. {Marasmius 



256 


Mycologia, Vol. 38 , 1946 


sensu Earle), is the one section from which a lectotype should be 
chosen. We have proposed the best known and most widely dis¬ 
tributed species of that section. Since in our opinion Marasmius 
rotula and M. foetidus are not congeneric, there is no need to con¬ 
serve Marasmius against Micromphale, However, others may not 
agree and for them it is imperative to propose Marasmius for con¬ 
servation (see discussion, p. 295). 

Status of generic name: Valid; genus generally accepted by 
taxonomists in either a broad or restricted sense. The type spe¬ 
cies is considered by some to be generically identical with the type 
species of Micromphale and in this concept Marasmius is in need 
of conservation. We recommend that it be so conserved. 

36. Trogia Fr. lx. p. 10. Cantharellus aplorutis Mont. 

Discussion of lectotype: This species is indicated as the type by 
Fries himself, and we list it here only because this fact has been 
overlooked, and some authors treat Trogia in a manner which 
suggests T. crispa as the type species. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. > 

37. Lenzites Fr, lx. p. 10. Lensites betulina (L. ex Fr.) Fr. 

Discussion of lectotype: The selection of the type has been made 
in accordance with the established usage by investigators of the 
polypores, thus excluding the representatives of what was later 
transferred to Gloeophyllum. 

Status of generic name: Valid, and genus generally accepted by 
taxonomists but now almost unanimously excluded from the 
Agaricineae. 

38. Pluteus Fr. l.c. p. 6. Agaricus pliitcus Batsch ex Fr. 
syn. excl. 

Discussion of lectotype: Fries' retnarks, lx., admit as candidates 
for the lectotype several species given in Systema Mycologicum. 
It appears obvious that A. pluteus must have been the species 
most intimately linked with his idea of the genus Pluteus, hence the 
name. Therefore, there was no other reasonable choice. Since 
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A, pluteus is a synonym of what we now correctly ^ call Pluteus 
cervinus (Schaeff. ex Fr.) Quelet, we may add that our lectotype 
is also the most widely known and distributed species of the genus, 
and, in addition, the only one that is to some extent used as an 
edible mushroom. We must, however, add “synonytnis exclusis” 
when citing A, pluteus since in 1821 Fries apparently still con¬ 
fused this species with two belonging in Entoloma {Rhodophyllus 
of modem classifications). These were A, lividus and A. clype- 
atus. Fries corrected himself later in this regard, and it is ob¬ 
vious that these s)monyms were indicated by mistake. 

Status of generic name: Valid; genus generally accepted by tax¬ 
onomists. 

39. Paxillus Fr. Lc. p. 8. P, involutus (Batsch ex Fr.) Fr. 

Discussion of lectotype: Fries indicates P. involutus as the type. 

Status of generic name: Valid, unless Ruthea Opat. has a slight 
priority over it. Paxillus is generally accepted as valid by taxono¬ 
mists and we have proposed it for conservation. 

b). Epicrisis 1838. 

40. Panus Fr, Epicrisis, p. 396. P. conchatus (Bull, ex Fr.) 

• Fr. 

Discussion of lectotype: It is necessary to select one of the 
sj^ecies not transferred to Panellus by Karsten and his followers, 
and not transferred to Lentinus by any who admit the genus 
Panus, In this case only Panus torulosus and P. conchatus are 
available as possible lectotypes, and we selected the latter since the 
two are identical and L. conchatus appears to be the preferred 
name. 

Status of generic name: Synonym of Plcuropus (Pers.) ex Gray 
but proposed for conservation by Maire. 

41. Bolbitius Fr. lx, p. 253. 1838. B, fragilis (L. ex Fr.) Fr. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

^ See Art. 68.3 of International Rules. A, pluteus cannot be legally 
transferred to the genus Pluteus without a change in the" species epithet 
This change was proposed by Fries when he took up a name of Schaeffer. 
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IX. Ex Ir£veiU£, Annales des Sciences Neturdles III. 2. 
1844. 

42. Heliomyces L^v. /.r. p. 177. H. elegans Lev. 

Status of generic name: Valid, but in our opinion the type and 
all other species originally included are congeneric with the type 
species of Marasmius. As for Heliomyces sensu Sing. 1936 and 
Maire 1937, see p. 295. 

X. Ex Rabenhorst, Deutschlands Kr 3 rptogamen-Flora 1. 

1844. 

43. Rhymovis Rab. Lc, p. 572. R. involutus (Batsch ex Fr.) 
Rab.‘ 

Status of generic name: Synonym of Paxillus (same type). 
The genus Rhymoxis Pers. (not Rhymovis which was a printer's 
error) was proposed by Persoon conditionally, i.e. it was not val¬ 
idly published. Rabenhorst, though misspelling it, tried to validate 
it. However, in the meantime other genera had been ^blished 
for the same species, i.e. Ruthea and Paxillus, 

XI. Ex Montagne, Cryptogamia Guyaneosis, Annales des 
Sciences Naturelles IV. 1. 1854. 

44. Hiatula (Fr.) Mont. l,c, p. 107. H, Bensonii (Fr.) Mont. 

Status of generic name: Valid; genus accepted by many taxono¬ 
mists. Some authors recognize Leptomyces Mont, rather than 
Hiatula (Fr.) Mont, but it should be remembered that Montagne 
used Hiatula as a genus two years before he erected his own genus, 
Leptomyces. His first mention of it (/.f. p, 107) must refer to 
manuscript notes, but he also mentions H. Bemonii (/.c.). 

Xn. Ex Montagne, Sylloge Cryptogamarum. . . . 1856. 

45. Leptomyces Mont. l.c. p. 128. L. lignifraga (Mont.) 
Mont. 

) 

Status of generic name: Valid, but Montagne himself suspected 
that it was the same as Hiatula, and it is not accepted by any 
author thus far as different. We consider it a synonym of Hiatula. 



Singer and Smith: Gill Fungi 


259 


XIII« Ex Peck, Annual Report N. Y. State Museum 24. 1872. 

46. Plicatura Peck, Lc. p. 75. P. Alni Peck. 

Status of generic name: Valid; the genus belongs in the Meru- 
liaceae. It is accepted by some authors in the sense of Trogia 
auct. non Fries, but considered as a synonym of Merulius by 
others. If P. Alni Peck is considered a true Merulius, and the 
group around Trogia** crispa considered to be generically different 
from Merulius, the genus Plcurotopsis (Henn.) Earle is still avail¬ 
able as a generic name for P. crispa and P. spodoleuca. 

XIV. Ex Qu£let, Champijgnons du Jura et des Vosges. 1872- 
73. 

47. Armillaria (Fr.) Quel. /.c. p. 74. Agaricus lutcovirens 
A. & S. ex Fries, Monogr. 

Discussion of lectotype: see our principle (3), p. 245. 

Status of generic name: Valid; genus generally accepted but 
under varying concepts depending on the author. 

48. Tricholoma (Fr.) Quel. Lc, p. 76. T, equestre (L. ex 
Fr.) Quel. 

Discussion of lectotype: According to our principle (3) we have 
excluded from consideration any species which belongs in one of 
the groups which have since been segregated from Tricholotna, 
i.e. Melanoleuca, Leucopa,villus, Lyophyllmn, Cortinellus, Rhodo- 
paxillus, Tricholomopsis, and Calocybe, In order to be consistent 
with Fries’ concept of Tricholoma we must select a species from 
the section Tricholomata Genuina Fr. (Syst. Myc.). Undoubt¬ 
edly the best known species is Agaricus fiavovirens, a synonym of 
what Fries later (in Monographia Suec.) called Agaricus eques- 
tris, and Quelet Tricholoma equestris. This choice of lectotype is 
in accord with the senior author’s former (1936) proposal. When 
Fries transferred this species to the section Limacina (1836), he 
abandoned at the same time his old section Genuina. 

Status of generic name: A homonym of Tricholoma Benth. 
(1820), but Tricholoma (Fr.)^Quel. has been proposed for con¬ 
servation. 
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49. CuTOCYBE (Fr.) Quel. l.c. p. 85. C. infundibulifortnis 
(SchaefF. ex Fr.) Quel. 

Discussion of lectot)rpe: We chose as lectotype one of the species 
most typical of the genus. C. nebularis and C. odora do not have 
truly white spore deposits and C. laccata was transferred to Lac- 
caria long ago. C. infundibuliformis, in addition, is widely dis¬ 
tributed and well known. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

I 

50. CoLLYBiA (Fr.) Quel. Lc. p. 92. C. dryophila (Bull, ex 
Fr.) Quel. 

Discussion of lectotype: Many species of Collybia do not have 
pure white spores. All of these, of course, should he excluded 
from consideration. This eliminates C. butyracca and C. maculata. 
We have selected the best known and most widely distributed spe¬ 
cies that answers perfectly to the generic description. It is impor¬ 
tant that no species used as the type of recently segregatec^enera 
be considered. This eliminates C, cscnlcnta, C. myosura, C. 
laccrata, C. longipes, C. radkata, and C. veluHpcs. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

51. Omphalia (Fr.) Quel, /.c, p. 99. O. uvibcUifera (L. ex 

• Fr.) Quel. 

Discussion of lectotype: (see under Omphedina Quel.). 

Status of generic name: A homonym of Omphalia (Pers.) ex 
Gray. 

52. Pleurotus (Fr.) Qud. Lc. p. 62.® P. ostreatus (Jacq. ex 
Fr.) Qua. 

Discussion of lectotype: If all species transferred to or belonging 
to such modem genera as Geopetalum (Acanthocystis), Pleura- 
tellur (Calathinus), Resupinatus (Scytinotopsis), Rhodotus, Phyl- 
lotopsis, Lyophyllum, Tricholomopsis, etc. are excluded from con¬ 
sideration, it appears obvious that the lectotype has to be selected 
from the P. dryfnwj-group (as is suggested by Murrill in North 

® Spelled Pleurote on p. 111. 
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American Flora), or from the P. ostreatus-group. Historically 
both solutions would be equally correct. We decided in favor of 
P. ostreatus because of its importance in commerce (edible mush¬ 
room, imported to China from various Asiatic territories, and an 
ever-present element in almost all the floras of the world). Also, 
its complicated sexuality as studied by Vandendries makes it an 
outstanding type among the Basidiomycetes and consequently an 
important subject for teaching. There is only one fact that might 
be brought up against its selection as lectotype, namely its slightly 
(drab) colored spores. However, there is no well known species 
among the Pleuroti of the ostreatus-group which has unquestion¬ 
ably pure white spores in a good deposit on white paper. Since 
the color of the deposit is not always evident at the moment one 
removes the cap from the paper, and since it is often almost too 
slight to notice, it does not seem wise to allow this consideration 
to carry more weight than all the others combined. 

Status of generic name: Synonym of Crepidopus Nees v. Esenb. 
ex Gray but proposed for conservation. 

.53. VoLVARiA (Fr.) Quel. Lc. p. 114. V. speciosa (Bull, ex 
Fr.) Quel. 

Status of generic name: This is a homonym of Volvaria DC 
(1805), but has been proposed for conservation by R. Maire. 

54. Entoloma (Fr.) Quel. Lc, p. 116. £. lividmn (Bull, ex 
Fr.) Qua. 

Status of generic name: Valid; however, for a generic name in¬ 
volving species of genera 54, 56, 57 and 58 the name Rhodophyllus 
Quel, is proposed for conservation, see p. 295. 

55. Clitopilus (Fr.) Quel. Lc, p. 120. C, prunulus (Scop, ex 
Fr.) Qua. 

Status of generic name: Valid; genus accepted generally by 
taxonomists (sometimes under the name Hexajuga Fayod), 

56. Leptonia (Fr.) Qua. Lc, p. 121. L. anatina (Lasch) 
Quel. 

Status of generic name: Vali(}< genus still recognized by some 
taxonomists. 
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57. Nolanea (Fr.) Quel. Lc. p. 122. N. pascua (L. ex Fr.) 
Quel. 

Status of generic name: Valid; genus still recognized by some 
taxonomists. 

58. Eccilia (Fr.) Quel. Lc. p. 123. Agaricus (Eccilia) par* 
ken sis Fr. in Monographia. 

Status of generic name: Valid; genus still recognized by some 
taxonomists. 

59. Pholiota (Fr.) Quel. Lc. p. 124. P. sqmrrosa (Muell. ex 
Fr.) Quel. 

Discussion of lectotype: Pholiota sensu Quelet contained a num¬ 
ber of diverse groups of species many of which have since been 
recognized as genera. In our opinion the group to which the name 
Pholiota is inseparably attached both by usage the world over on 
the part of specialists and the general public is the P. sqmrrosa 
group. Many of these fungi are important to foresters be^se of 
the rots they cause, and many are commonly collected by people 
to be used as food. Th^re is another reason for selecting the most 
strongly squarrose species as the type: The name applied by Fries 
suggests, as he himself has pointed out, the Greek, word “pholis,” 
i.e., scale. Thus the species placed in Pholiota logically should be 
scaly fungi. Also, the color of the spores is given as “ferruginea 
raro fulvo-ferruginea.” . This excludes such species as those be¬ 
longing in Agxocybe and also those belonging in Gynmopilus (Ful* 
vidula) as well as Phaeolepiota, Rosites and Pholiotina. A simi¬ 
lar color distinction excludes the same groups of species in Quelet 
Lc. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. Overholts cites 1825 as the year of publication of 
Paulet’s genus Hypodendrum, which he used in the North Ameri¬ 
can Flora but not in his other publications. This should give 
Hypodendrum a solid priority over Pholiota. However, we know 
nothing of a generic description given by Paulet at the time cited 
by Overholts. Paulet called all agarics Fungus in his (pre- 
Friesian) text, and does not (though Murrill says he does) even 
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mention the genus Hypodendrum. When he published his plates, 
and these appeared over a long period of time—some not appearing 
until after his death—^he must have changed his mind about the 
genera to be applied to his agarics because the common names in 
the text volumes are accompanied by Latin binomials or what 
appear to be binomials. But no word of Paulet’s was found which 
would confirm that Hypodendrum or other generic names were 
actually meant to be new genera. Nor were these validated in 
Leveille’s edition of Paulet’s plates. Leveille applied the generic 
names of his time (mostly Agaricus) and gave Paulet’s names as 
synonyms, a form of publication that is not valid according to the 
International Rules. In vieW of the confused situation in regard 
to the early use of the name Hypodendrum, and the fact that 
Overholts himself never used it in other publications on the genus, 
there is no advantage to be gained by establishing it, and the con¬ 
fusion which would result if it were established would be serious. 

60. Hebeloma (Fr.) Quel. Lc, p. 128. H. fastibile (Fr.) 

Quel. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

61. Flammula (Fr.) Quel, lx, p. 129. F, flavida (Schaeff. 
^ ex Fr.) Quel. 

Discussion of lectotype: We exclude from consideration species 
from sections not typical according to the diagnoses given by Fries 
and Quelet (the Heterogenei and Sapinei). These have since been 
segregated as genera. This leaves the species F, gummosa, F, 
flavida and F, asyma in Quelet and a few more in Fries’ Mono- 
graphia. Earle based his genus Visculus on the section Lubrici 
but his intention was to give this group which he considered as 
Flammula proper a nomen novum. According to our principle 
(7), p. 247 we prefer F, flavida. This is the species indicated by 
Clements & Shear and by Singer and has also been recommended 
by the Nomenclature Commission of the British Mj^togical So¬ 
ciety as onie of two alternatives called ‘*most suitable.” » 

Status of generic name: A homonym of Flammula D. C. (1818), 
but proposed for conservation by R. Maire. Though it would be 
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most desirable to be able to conserve Flammula (Fr.) Qu61. it may 
well be that intercommissional difficulties will arise over this ques¬ 
tion. In the end, it may be that a name for Flammula (Fr.) 
Qu41. non D. C. is not so badly needed after all. We believe the 
generic differences between Pholiota and Flammula in the sense 
of modem authors are too small to justify the separation of these 
genera. 

62. Naucoria (Fr.) Quel. /.r. p. 131. Agaricus {Naucoria) 
centunculus Fr. 

Discussion of lectotype: The lectotype was chosen from Fries' 
Monographia in accordance with principle (5), p. 246. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

63. Galera (Fr.) Quel, l.c, p. 135. G. hypnorum (Batsch ex 
Fr.) Quel 

Discussion of lectotype: We do not agree with the staiyments 
and recommendations made in the Transactions of the British 
Mycological Society 23 : 228-229, nor do we support Maire’s 
proposal to conserve Galera (see Discussion of Nomina generica 
conservanda proposita, p. 291). Since Fayod first emended Galera 
(see our principle (5), p. 246), the type species cannot be in the 
group which he designated a new genus. Among the species now 
called Galerina and still frt(;(uently referred to as section Bryo- 
genae of Galera, the most widely distributed and common species 
is G, hypnorum. 

Status of generic name: A homonym of Galera Blume (1825). 

64. Crepidotus (Fr.) Quel. /.f. p. 138. C. mollis (Schaeff. ex 
Fr.) Qua. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

65. PsALLioTA (Fr.) Qua. Ic, p. 139. P. campestris (L. ex 
Fr.) Qua. 

Status of generic name: A synonym of Agaricus L. ex Fr. em. 
Karsten (same type). 



Singer and Smith : GiIl Fungi 


265 


66. Stropharia (Fr.) Quel. Lc, p. 141. S. aeruginosa (Curt, 
ex. Fr.) Quel. 

Discussion of lectotype: The genus Stropharia is heterogeneous 
and this makes it important not to select a species belonging in 
Psathyrella or to Romagnesi’s proposed new group Stercophila. 
Some species should not be selected because they are too close to 
Naematoloma Karsten. S, aeruginosa is the most easily recog¬ 
nized and commonest species, and one that has been studied from 
various points of view. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

t 

% 

67. Hypholoma (Fr.) Quel. /.r. p. 143. H. Candolleanum 
(Fr.) Qua. 

Discussion of lectotype: If species belonging in groups which 
have been separated generically from Hypholoma are excluded 
there are only a few of the section Appendiculati available. The 
only one of these well enough known to be fit for selection is H. 
Candolleanum, 

Status of generic name: Valid; genus accepted by some authors. 
Others consider the ty\}e congeneric with Psathyrella. 

68. PsiLOCYBE (Fr.) Quel. l.c. p. 147. Agaricus scmilanceatus 
Fr. Monogr. 

Discussion of lectotype: See our principle (3). p. 245. 

Status of generic name: Valid; genus generally accepted by 
taxonomists though variously limited. 

69. PsATHYRA (Fr.) Qua. l.c. p. 148. P. spadiceogrisea 
(Schaeff. ex Fr.) Qua. 

Status of generic name: A homonym of Psathyra Spreng. 
(1818). 

70. Panaeolus (Fr.) Qua. l.c. p. 151. P. campanulatus (L. 
ex Fr.) Qua. 

Status of generic name; Vsdid; genus generally accepted by 
taxonomists. 
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71. PsATHYitELLA (Ff.) Qu61. Lc. p. 152. P. gracilis (Fr.) 
Quel. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. Those who believe Hypholoma to be congeneric 
with Psathyrella will notice that the nomenclatorial status of 
Hypholoma and Psathyrella is the same, i.e., they were published 
validly in the same book and at the same date. However, in order 
to keep nomenclature as stable as possible, we strongly recommend 
Psathyrella in preference to Hypholoma because (1) the name 
Hypholoma has been used in two distinct senses and would thus 
be likely to cause confusion; (2) the name Psathyrella has been 
preferred by all modem taxonomists except • Romagnesi (who 
does not use Hypholoma either); (3) Hypholoma has never been 
used in the sense of Psathyrella sensu Kiihner or Drosophila sensu 
Romagnesi. 

72. Inocybe (Fr.) Quel. /.r. p. 178. /. geophylla (Sow. ex 
Fr.) Qua. 

Discussion of lectotype: We chose a species with smooth spores 
and typical ‘Tnocybe’*-odor and ‘Tnocybe^’-cystidia. The species 
with nodulose or angular spores have—^though in our opinion 
wrongly—been separated generically from Inocybe by several 
authors. 

Status of generic luime: Valid; genus generally accepted by 
taxonomists. 

XV. Ex Gillet, Champignons de Franca, texte 1874-78 (Nos. 
73-78 were published in 1876). 

73. Lepista (Fr. p.p.) Gillet, /.r. p. 195. L. Alexandri Gill, 
(see No. 81 also). 

Discussion of lectotype: It is necessary to choose between L. 
Alexandri and L. truncata in the selection of a lectotype. The 
selection of the latter would lead to numerous complications. L. 
truncata is now placed in Rhodopaxillus by many taxonomists and 
others still consider it a Tricholoma. We believe it would be 
unfortunate to replace Rhodopaxillus with Lepista, a name al¬ 
ready used in so many different .concepts that it may properly be 
designated a nomen ambiguum. Since the name Tricholoma is 
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not yet conserved it might happen, if favorable action is not taken, 
that Lepista (if L. truncata is selected as lectotype) would have to 
be substituted for it by those who retain a broad concept of 
Tricholoma. This would be very unfortunate. On the other 
hand, L. Alexandri, as the species is now generally delimited, is 
considered to be a Clitocybc and Clitocybe has definite priority 
over Lepista, Consequently other generic names would not be 
endangered if it is selected. 

It may be asked whether it is correct to select the type species 
from Gillet instead of from Fries. In the case of Quelet we in¬ 
sisted that the species had to be one included in the two Friesian 
works cited by Quelet. In the case of Gillet, however, we cannot 
find any indication of whether or not the genus is understood in 
the sense of any one of Fries’ work«, even though Fries is men¬ 
tioned as the authority. It is obvious that Gillet had more knowl¬ 
edge of L, Alexandri than of L. truncata, and it appears to us that 
he included more characters of the former than of the latter in the 
generic diagnosis. It is also worthy of note that in Hymenomy- 
cetes Europaei Fries included L. Alexandri in the genus Paxillus, 
tribe Lepista, If, for some reason, it be insisted that the lectotype 
be designated a species that is found in Epicrisis, we would pro¬ 
pose Paxillus extenuatus. In Ricken’s sense, and we agree with 
Ricken, this is the same as L. Alexandri, Because there is some 
disagreement over the concept of P. extenuatus it could then be re¬ 
garded as a dubious species and Lepista discarded as a nomen 
ambiguum. 

Status of generic name: With L. Alexandri as lectotype it is 
valid but a synonym of Clitocybe. 

74. Annularia (Schulz.) Gill. l.c. p. 389. A. Fenzlii 
(Schulz.) Gill. 

Status of generic name: A homonym of Annularia Stemb. 
(1823). 

75. Claudopus (Fr.) Gill. l,c. p. 426. C. byssisedus (Pers. ex 
Fr.) Gill. 

Discussion of lectotype: It wai*necessary to exclude C. vari~ 
ahilis from consideration because it was s^r^^ted by Patouillard 
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under a different g^eric name. Ricken, 1913, was the first to 
emend the genus Claudopus by excluding all species with non- 
angular spores. This makes it doubly necessary to coniine our¬ 
selves to species with angular spores when considering a lectotype. 
Of these C. byssisedus is certainly the best known and most widely 
distributed representative. 

76. Locellina Gill. l.c. p. 428. L. Alexandri Gillet. 

Status of generic name: Valid; but the type species is dubious. 

77. Pluteolus (Fr.) Gill. lx. p. 549. P. reticulatus (Fr.) 
Gill. 

Status of generic name: Valid; genus accepted by some taxono¬ 
mists. 

78. Tubaria (W. G. Smith) Gill. l.c. p. 537. T. furfttracea 
(Fr.) Gill. 

Discussion of lectotype: It is important not to select any species 
recently transferred to other genera such as Galerina (Goflro) or 
Deconica. The best known, the most common, and the one already 
proposed by other investigators is T. jurfuracea. 

Status of generic name: Valid; genus generally accepted by 
taxonomists. 

XVI. Ex Roze, Bulletin de la Soci6t6 Botanique de France. 

' 1876 . 

79. Amanitopsis Roze, l.c. p. 51. A. vaginata (Bull, ex Fr.) 
Quel. 

Discussion of lectotype: The author of the genus refers to the 
section Amanitac Vaginatac, a name which implies A. vaginata as 
the type species. 

Status of generic name: A synonym of Vaginata Nees v. Esenb. 
ex Gray (same type). 

80. CoRTiNELLUs Roze, l.c, p. 51. Agaricus (Tricholoma) 
vaccinus Fr. 

Discussion of lectotype: The type species was indicated by Roze 
himself and we include the genus here only because that type has 
been disregarded in later emendations. 
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Status of generic name: Valid; but genus not generally recog¬ 
nized in the above sense. With A. vaccinus as lectotype most 
taxonomists would consider the genus a synonym of Tricholoma. 

81. Lepista (Fr.) ^oze, /.c. p. 51. L. gilva (Pers. ex Fr.) 
Roze. 

Discussion of lectotype: The priority of the raised status of 
Lepista (Fr.) is very difficult to establish. Lepista (Fr.) Gillet 
and Lepista (Fr.) Roze must have both been published in 1876. 
In case Roze has priority, the status of the genus would be nomen- 
clatorially valid but congeneric with Clitocybe though associated 
with a different group of sp^es in that genus than Lepista (Fr.) 
Gillet. The same alternate solution proposed for Lepista (Fr.) 
Gillet could also be applied here. 

Status of generic name: A synonym of Clitocybe. 

XVII. Ex Karsten, Bidr. Finl. Nat. Folk 32: 1-571 (Hatts- 
vampar). 1879. 

82. Panellus Karst, lx. p. xiv. P. styptic us (Bull, ex Fr.) 
Karst. 

Status of generic name: Valid; genus accepted l)y many modem 
taxonomists. 

83. Phyllotus Karst, lx. p. xiv. P. applicatus (Batsch ex 
Fr.) Karst. 

Discussion of lectotype: This genus as recognized by Karsten 
contained species of at least three of the groups since recognized 
as genera by later authors and because of this heterogeneity was 
not accepted by other investigators. For those who retain a broad 
concept of Plcurotus, the genus will always l)e regarded as a 
synonym no matter which species is selected. The expedient least 
inconvenient for those who split Plcurotus into smaller genera is 
to select a lectotype which will unquestionably reduce Phyllotus to 
synonymy under an earlier name. Since one of the most clearly 
delimited groups in Karsten*s assemblage is the P. applicatus 
group it is a logical procedure to select the principal species of it as 
lectotype. The genus then becomes a synonym of Resupinatus 
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S. F. Gray as does Scytinotopsis Singer which is based on the 
same type. 

84. ScYTiNOTUS Karst. l.c. p. xiv. S. ringens (Fr.) Karst. 

Status of generic name: Valid; but gen;[^s considered congeneric 
with Panus by conservative taxonomists and congeneric with 
Panellus according to the others. 

85. Camarophyllus (Fr.) Karst. l.c. p. xvii. C. pratensis 
(Pers. ex Fr.) Karst. 

Status of generic name: Valid; genus accepted by some taxono¬ 
mists. 

86. Hygrocybe (Fr.) Karst. l.c. p. xvii. H. miniata (Fr.) 
Karst. 

Status of generic name: Valid; genus accepted by some taxono¬ 
mists. 

Note: it is obvious that the spelling Hydrocybe is merely a 
printer’s error inasmuch as Fries is cited and Fries conSistently 
spelled it Hygrocybe. 

87. Leptotus Karst. l.c. p. xvii. L. retirugis (Fr.) Karst. 

Status of generic name; Valid; genus accepted by taxonomists 
under various names (Leptoglossum, see no. 88; or Dictyolus, a 
later synonym). , 

88. Leptoglossum Karst. Lc. p. xvii. L. muscigcnum (Batsch 
ex Fr.) Karst. 

Status of generic name: This was published the same year as the 
Discomycete genus Leptoglossum, and the priority is hard to es¬ 
tablish. However, the type species of Leptoglossum Karst, ac¬ 
cording to nearly all taxonomists is congeneric with the type of 
Leptotus and the latter name can be used. 

89. Lentinellus Karst. l.c. p. xviii. L. cochleatus (Fr.) 
Karst. 

Discussion of lectotype: L. cochleatus is undoubtedly the best 
known species of this genus and the most representative. 
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Status of generic name; Valid; genus accepted by some taxo¬ 
nomists. 

90. Hemicybe Karst, lx. p. xviii. H. ursina (Fr.) Karst. 

Status of generic name: Valid; but genus not accepted by 
taxonomists. It is thought that the lectotype of Hemicybe is con¬ 
generic with that of Lentinellus and the latter is preferred. 

91. Rozites Karst, lx. p. xx. R. caperata (Pers. ex Fr.) 
Karst. 

Status of generic name; Valid; genus accepted by many taxo¬ 
nomists. ^ 

92. Gymnopilus Karst, l.c. p. xxi. jG. liquiritiae (Pers. ex 
Fr.) Karst. 

Discussion of lectotype: Of the three species originally in¬ 
cluded by Karsten, two obviously belong in what Romagnesi calls 
Fulvidula, i.e., the section Sapineae of Flammula. The other is 
the one Maire transferred to Rhodotus. Thus it is logical to pro¬ 
pose a species of Fulvidula as lectotype. Otherwise the well es¬ 
tablished and widely accepted genus Rhodotus would be replaced 
by Gymnopilus. This name has never been used in this sense, 
though it has been used in place of Flammula. The choice, then, 
is between G. liquiritiae and G. picrcus. Since Murrill also pre¬ 
fers G. liquiritiae we decided in favor of it. Since Murrill used 
the name Gymnopilus for Flammula, not many transfers will need 
to be made as a result of abandoning Fulvidula. 

Status of generic name: Valid; genus accepted by many modem 
taxonomists (sometimes under the name Fulvidula). 

93. Gymnocybe Karst, l.c. p. xxii. G. Weinmannii (Fr.) 
Karst. 

Discussion of lectotype: None of the species included by Karsten 
gives a clear idea of what that author had in mind—^if anything 
definite—^when he described the genus. G. Weinmannii is based 
on a species of Weinmann which is incompletely known. The 
senior author was unable to rediscover the fungus in the iype 
locality, or to find it in the herbarium among other specimens left 
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by Weinmann. G. Tammii is either Phylloporiu rhodoxanthus 
ssp. europaeus Sing, or, in our opinion, a Gymnopilus, Gyntno- 
cybe dbrupta and G. muricella are both somewhat dubious species. 

Status of generic name: Valid; genus based on a dubious species; 
therefore the genus is dubious also, particularly since it appears 
improbable that the type of the species can be found and restudied. 

94. Phialocybe Karst, lx, p. xxii. P. epibrya (Fr.) Karst. 

Discussion of lectotype: Both species included by Karsten are 
dubious both as to their characters and their generic position. 

Status of generic name: Valid; but genus not accepted by taxon¬ 
omists. It should be regarded as dubious unless a study of the 
type of the above species clarifies its generic position. (It appears 
improbable that this can be done.) 

95. SiMocYBE Karst, lx, p. xxii. 5*. ccntnnculus (Fr.) Karst. 

Discussion of lectotype: We propose the above name in order to 
reduce the genus to synonymy with Naucoria in the restricfiri sense 
of the latter genus. To be consistent with Karsten's concept 
would require that Simocybe be regarded as a synonym of Nau- 
coria in the broad (Friesian) sense, since his division as made 
left the bulk of the species in Simocybe and very few in Naucoria. 
It should also be pointed out that both Simocybe and Naucoria 
sensu Karsten contain species now placed in Naucoria sensu 
Singer, the most restricted concept ot Nditcoria yet proposed. 
Thus the situation here is exactly the opposite of that found for 
Naematoloma and Hypholoma —where Karsten did establish clear 
generic concepts. 

Some may take the attitude that a sfiecies of the group now 
recognized as Phaeocollybia should be selected as lectotype for 
Simocybe since that group {Naucoria lugfibris and related species) 
is the first distinct group given by Karsten in his account of the 
genus. Although we feel obligated to mention this situation here 
we believe that it would be unfortunate to accept N. lugubris or 
a related species as lectotype since doing so would resurrect a 
long-buried name which, in the concept in which it was originally 
proposed, was meaningless as far as the clarification of Naucoria 
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(Fr.) Quel, was concerned. Such a selection would violate our 
principle (5). 

Status of generic name: A synonym of Naucoria if N. centun- 
cuius is accepted as lectotype. 

96. Galerula Karst. Lc. p. xxiii. G. pityria (Fr.) Karst. 

Discussion of lectotype: Ktthner states that all species of Kar- 
sten’s Galerula, and particularly G. pityria, are so little known at 
present that it is impossible to tell whether they are Conocyhe or 
Galerina in the sense of his concepts of these genera. Gjnse- 
quejitly he did not adopt the name Galerula for the group desig¬ 
nated under the name GaJera by Fayod but instead selected the 
earliest generic name which' was clearly applicable to the group 
(the Bryogeneae of Galera [Fr.] Quel.). This was necessary be¬ 
cause Gaiera (Fr.) Qud. is a later homonym of Galera Blume. 
Galerula, however, has been used as a substitute for Galera (Fr.) 
Quel. In our estimation this is the only justifiable use of the 
name. Since the selection of any species included in Galerula by 
Karsten would make that genus dubious, we prefer to follow Earle 
whg indicated G. pityria, the most dubious of them all, as the type 
of the genus. 

Status of generic name: Valid if used to replace Galera (Fr.) 
Quel, (which is a later homonym). This has been done by Mur- 
rill, Atkinson and R. Maire. However, if Galerina and Conocybe 
are both recognized, it is obvious that Galerula becomes a doubtful 
genus with little or no chance of future clarification. As such it 
should be rejected in favor of Galerina and Conocybe. 

97. Tapinia (Fr.) Karst, l.c. p. xxii. T. panuoides (Fr.) 

Karst. 

Status of generic name: Valid; genus accepted by very few 
taxonomists. 

98. Roumegueria Karst, l.c. p. xxiv. R. strophosa (Fr.) 

Karst. 

Status of generic name: Valid; genus generally, considered a 
synonym of Hebeloina. It shoul3*be noted that Karsten changed 
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the name to Roumeguerites (in 1881) and used it as a section for 
the atypical species of Pholiota, thus entirely remodeling his con¬ 
cept of 1879. 

99. Ripartites Karst. Lc. p. xxiv. R, tricholoma (A. & S.) 
Karst. 

Status of generic name: Valid; genus accepted by some authors. 

100. Chitonia (Fr.) Ifarst. Lc. p. xxv. Agaricus podcres 
Berk. & Br. 

Discussion of lectotype: Since this genus is but a new status 
of the tribus Chitonia Fr. with no emendation in concept we 
must consider Fries’ words: “Species typicae extraeuropaeae” re¬ 
ferring to ^"Agaricus podileus'* and ''Agaricus podeces'* Berkl. 
Fries meant A. poderes Berk. & Br. which is probably identical 
with A. podileus and A. trachodcs according to Boedijn. 

Status of generic name: A homonym of three earlier phanero¬ 
gamic genera. 

101. Naematoloma Karst. Lc. p. xxv. N. sublateritium (Fr.) 
Karst. 

Status of generic name: Valid; genus accepted by modem 
taxonomists either under this name or Hypholoma sensu Kiihner. 

102. Pannucia Karst. Lc. p. xxvi. P noli-tangere (Fr.) 
Karst. 

Status of generic name: Valid; those who wish to maintain the 
genus Psathyra (which is a homonym) in a narrow sense (as in 
Quelet and Saccardo) should use Pannucia Karst. Otherwise, if 
the lectotype of Pannucia and that of Psathyrella are considered to 
be congeneric, Pannucia becomes a synonym of Psathyrella. 

103. Deconica (W. G. Smith) Karst. Lc. p. xxvi. D. atrorufa 
(Schaeff. ex Fr.) Karst. 

Status of generic name: Valid; genus accepted by many taxon¬ 
omists but by others considered a synonym of Psilocybe. 
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104. Anellaria Karst. Lc. p. xxvii. A. separata (L. ex Fr.) 
Karst. 

Status of generic name: Valid; genus accepted by some authors, 
by others considered a section of Panaeolus. 

105. Chalymmota Karst. Lc. p. xxvii. C. campanulatus (L. 
ex Fr.) Karst. 

Status of generic name: Synonym of Panaeolus (same type). 

106. Onchopus Karst. Lc. p. xxviii. 0. clavatus (Batt. ex 
Fr.) Karst. 

Discussion of lectotype: This species is often considered as a 
synonym of Coprinus comatus. However, by some it is considered 
a variety or a very closely related species. 

Status of generic name: A synonym of Coprinus. 

107. PsELLioPHORA Karst. l.c. p. xxviii. P. atramentaria (Bull, 
ex Fr.) Karst. 

Discussion of lectotype: Fayod restricted this genus to the above 
indicated species which w^ould therefore be most desirable as the 
lectotype. 

Status of generic name: A synonym of Coprinus according to all 
authors except Karsten and Fayod. 

108. CoPRiNELLUS Karst, l.c. p. xxviii. C. dcliquescens (Bull, 
ex Fr.) Karst. 

Status of generic name: Valid; genus not accepted by taxon¬ 
omists at present. 

XVIII. Ex Karsten, Hymenomycetes Fennici. 1881. 

109. Lyophyllum Karst. Acta flor. faun. Fenn. 2 (1): 3. 
1881. L. leucophacatum Karst. 

Status of generic name: Valid; genus accepted by modem tax¬ 
onomists. 

110. CoPRiNOPSis Karst, l.c. p. 27. C. Friesii (Quel.) Karst. 

Status of generic name: Valid;genus not accepted by any tax¬ 
onomist. 
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111. Armillasiella (Karst.) Karst. l.c. p. 4. A. mellea (FI. 
D. ex Fr.) Karst. 

Discussion of lectotype: One of the three species included by 
Karsten belongs to a genus that, if accepted, has no other generic 
name than ArmUlariella whereas the other two are in the Fries- 
Saccardoan scheme as well as in the opinion of modem authors 
not generically different from Pleurotus (Fr.) Quel, sensu str. 
According to our principle (3), p. 245, we have proposed A. mellea 
as lectotype. 

Status of generic name: Valid; genus accepted 1)y many taxono¬ 
mists at present. 

XIX. Ex Spegazzini, Ann. Soc. Cient. Argent. 10-12. 1880- 
1881. 

112. OuDEMANSiA Speg. l.c. 10: 280. 1880. 0. platensis 
(Speg.) Sp^. 

Status of generic name: A homonym of Oudemansj^ Miq. 
(1857). 

113. OuDEMANsiELLA Speg. l.c. 12 *. 24. 1881. O, platensis 

(Speg.) Speg. 

Status of generic name: Valid unless material on which the type 
species was based represents a pathological condition, as Rick 
thought. Rick’s own spectu^ns are not defcTmed by a parasite, 
however, and agree with normal material collected in Florida. The 
characters described by Spegazziiii are to be regarded as inexact 
description rather than an actual anomaly. Consequently Oudc- 
fnansiella is here regarded as a valid genus. 

XX. Ex Berkeley & Broome, Ann. Mag. Nat. Hist. V. 12. 
1883. 

114. Laccaria Berk. & Br. l.c, p. 370. L. toccata (Scop, ex 
Fr.) Berk. & Br. 

Status of generic name: Valid; genus accepted almost unani¬ 
mously by taxonomists. 
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XXI. Ex Bresadola, Schulzeria. 1886. 

115. ScHULZERiA Bres. Lc, p. 7. 5*. rimulosa Schulz. & Bres. 

Status of generic name: Valid. 

XXII. Ex Qu£let, Enchiridion Fungorum. 1886. 

116. Gyrophila Quel. l.c. p. 9. G. cquestris (L. ex Fr.) Quel. 

Status of generic name: Synonym of Tricholoma (same type), 
if the latter genus is conserved (as appears to be desirable); if 
Tricholoma is not conserved, Gyrophila becomes a synonym of 
Cortinellus unless the lectotyiies of lx)th genera are considered not 
to be congeneric, in which case Gyrophila would be valid. 

117. Omphalia Quel. Lc, p. 19. O. infundibidiformis (SchaeflF. 
ex Fr.) Quel. 

Status of generic name: A homonym of Omphalia (Pers.) ex 
Gray, and at the same time a synonym of Clitocybe (Fr.) Quel, 
(same type). 

118. Omphalina Quel. Lc, p. 42. O, umbellijera (L. ex Fr.) 
Quel. 

Discussion of lectotype: When selecting the lectotype we had 
to discard the s|iecies l>elonging to such sec tions as have recently 
lieen transferred to Clitocybe (species such as O. hydrogramma, 
O, ventosa, O, epichysium, O, rustica, O, xanthophylla, O, griseo- 
pallida) and species transferred to other genera (O. mattra, O, 
scyphoides, O, fibula, O, gracilis, O, iutegrella, etc.). When all 
these are excluded there remains, in addition to some dubious spe¬ 
cies, the group including O. umbellijera and O. philonotis which 
forms Omphalia (Fr.) Quel, sensu str. Singer. It is technically 
necessary under the rules to adopt the name Omphalina (instead of 
Omphalia) for this group and whatever groups the various authors 
will choose to combine with it. The change in the name is so 
slight that we do not feel justified in asking that the genus 
Omphalia (Fr.) Quel, be conserved against Omphalia (Pers.) 
Gray and Omphalim Quel. The^:hange to Omphalina cannot be 
regarded as inconvenient because the necessary combinations have 
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nearly all been made, and in either case the genus and most of the 
transfers are credited to Quelet. 

Status of generic name: Valid; genus accepted by most taxono¬ 
mists (usually as Omphalia and in a broad rather than a restricted 
sense). 

119. Calathinus Quel. /.r. p. 46. C. hypnophilus (Berk.) 
Quel. 

Status of generic name: A homonym of Calathinus Rafin. 
(1836). 

120. Rhodophyllus Quel. l.c. p. 57. R. lividus (Bull, ex Fr.) 

Qua. 

Discussion of lectotype: Since none of the species included in 
Rhodophyllus by Quelet would, if adopted as lectotype, serve to 
maintain this genus against the earlier smaller genera {Nolanea, 
Leptonia, Eccilia), we are content to choose the most conspicuous 
species of the subgenus Entoloma (Fr.) Qua. 

Status of generic name: A synonym of Entoloma (same type). 
However, Rhodophyllus is proposed by us for conservation against 
Entoloma if used in the sense of Quelet (including the majority 
of the species of Nolanea, Leptonia and Eccilia). 

121. Dryophila Qua. /.t. p. 66. D. sgttarrosa (Muell. ex 
Fr.) Qua. 

Discussion .of lectotype: Whatever type l>e selected, Dryophila 
would either become a synonym of Rosites, Pholiota, Flammula or 
Gymnopilus or would replace one of the modern names such as 
Agrocybe, Pholiotina, Phaeomarasmins or Galcrina. The choice 
of />. squarrosa takes into account merely the fact that it is the best 
known and most widely distributed species of the whole group. 

Status of generic name: A synonym of Pholiota (same type). 

122. Hylophila Quel. Lc, p. 98. H. fastibilis (Fr.) Qua. 

Discussion of lectotype: As in the foregoing genus we can at 
present see no advantage (according to our principle (4), p. 245) 
in attempting to establish this genus on any other lectotype than 
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H. jdstibilis. Whatever lectotype is chosen, Hylophila either be¬ 
comes a synonym of Hebelofna, Naucoria, Flammula, Deconica or 
Tubaria, or replaces one of the modern genera (which would be 
undesirable) such as Agrocybe, Phacomarasmius, Alnicola, Galer- 
ina, Phaeocollybia or Macrocystidia. 

123. Plutkolus Quel. Z.r. p. 104. P. reticulatus (Fr.) Gill. 

Status of generic name: Homonym and synonym of Plutcolus 
(Fr.) Gill. 

124. PRATELLA Qucl. /.r. p. 109. P. campcstris (L. ex Fr.) 

Gray. 

Status of generic name: Homonym and synonym of Pratclla 
(Pers.) ex Gray and consequently a synonym of Agaricus L. ex 
Fr. sensu Karst, (same type). 

125. Geophila Quel. /.r. p. 111. G, aeruginosa (Curt, ex Fr.) 

Quel. 

Discussion of lectotyi^e: The situation is analogous to that dis¬ 
cussed under nos. 121-122. 

Status of generic name: Synonym of Stropharia (same type) 

126. Drosophila Quel. /.r. p. 118. D, Candollcana (Fr.) 

Quel. 

Status of generic name: Synonym of Hypholoma (same type), 
and in the u]>inion of many authors congeneric with type of 
Psathyrella. 

127. CoPRiNARiiTs Quel. lx. p. 118. C. campauiilatus (L. ex 

Fr.) Quel. 

Status of generic name: Synonym of Pameolus (same type). 

128. Dictyolus Quel. lx. p. 139. D. rctirugis (Bull, ex Fr.) 

Quel. 

Status of generic name: Synonym of Leptotus Karst, (same 
type). 
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129. Pleurotus Qud. l.c. p. 147. P. ostreatus (Jacq. ex Fr.) 
Qua. 

Status of generic name; Homonym and synonym of Pleurotus 
(Fr.) Qua. (same type). 

XXIII. Ex Patouillard, Hym£nomyc^tes d’Burope. 1887. 

130. Mucidula Pat. l.c. p. 95. M. mucida (Schrad. ex Fr.) 
Pat. 

f 

Status of generic name: Valid; genus accepted by many modern 
taxonomists, by others considered congeneric with type of Oude- 
mansiella which has priority. 

131. Melaleuca Pat. /.r. p. 96. M. vulgaris Pat. 

Status of generic name: Homonym of Melaleuca L. (1767). 

132. Androsaceus Pat. /.r. p. 105. A. rotnla (L. ex Fr.) Pat. 
Status of generic nume: Synonym of Marasmius (same type). 

133. Dochmiopus Pat, l.c. p. 113. I), variabilis (Pers. ex Fr.) 
Pat. 

Status of generic name: Valid; genus accepted by some modern 
taxonomists. 

134. Lacrymaria Pat. l.c. p. 122. L. vciutiua (Pcrs. ex Fr.) 
Pat. 

Status of generic name: Valid; genus accepted by many modern 
taxonoifiists. 

135. Geopetalum Pat. l.c. p. 127. G. petaloides (Bull, ex 
Fr.) Pat. 

Status of generic name: Valid; genus accepted by many modem 
taxonomists (under the name of Acanthocystis). 

136. Neurophyllum Pat. Ic. p. 129. N. clavatum (Pers. ex 
Fr.) Pat. 

Status of generic name: Synonym of Gomphiis (same type). 
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XXIV. Ex Qu£let, Flore Mycologique de France. 1888. 

137. Phylloporus Quel. l.c. p. 409. P. Pelletieri (Lev.) Quel. 

Status of generic name: Valid; genus accepted by most taxono¬ 
mists. 

XXV. Ex Patouillard, Bull. Soc. Myc. France. 1888. 

138. Leu(co)coprinus Pat. Bull. Soc. Myc. Fr. 4 : 26. 1888. 
L. flavipes Pat. 

Status of generic name; Valid; but type species considered to be 

congeneric with either HiattUa or Lepiota by many taxonomists. 

« 

XXVI. Ex Schroeter, in Cohn, Kryptogamen-Plora von Scble« 
sien, Pilze. 1885-1889. 

139. Limacutm (Fr.) Schroet. l.c. p. 530. L. chitrnciim (Bull, 
ex Fr.) Schroet. 

Status of generic name: A synonym of Hygrophorus (same 
type). 

140. Lactaria Pers. ex Schroet. l.c. p. 534. L. dcliciosa (L. 
ex Fr.) Schroet. 

Status of generic name: A synonym of Lactariits (same type). 

141. Lactariella Schroet. l.c. p. 544. L. lignyota (Fr.) 
Schroet. 

Status of generic name: Valid; but genus not accepted by taxon¬ 
omists (the type considered congeneric with ty\)t of Lactarius). 

142. Russulina Schroet. l.c. p. 550. R. Utica (Huds. ex Fr.) 
Schroet. 

Status of generic name: Synonym of Russula (same type). 

143. CoRTiNiopsis Schroet. l.c. p, 566. C. lacrimabundus (Bull, 
ex Fr.) Schroet. 

Discussion of lectotype: This species is the same as Agaricus 
velutinus Pers. ex Fr. ^ 

Status of generic name: A synonym of Lacrymaria (same type). 
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144. Astrosporina Schroet. l.c. p. 576, A. praetervisa Qud. 

Status of generic name: A synonym of Clypeus (Britz.) Fay, 
(same type) unless the latter was published (a few weeks) later; 
in which case Astrosporina would be a valid genus though not ac> 
cepted as different from Inocyhe by most authors at present. 

145. Hvporhodius (Fr.) Schroet. l.c. p. 613. H. lividus (Bull, 
ex Fr.) Schroet. 

Status of generic name: Synonym of Rhodopl}yllus Quel, and 
Entoloma (Fr.) Quel, (same type), 

146. Rhodosporus Schroet. Lc. p. 617. R> cervinus (Schaeff, 
ex Fr.) Schroet. 

Status of generic name: Synonym of Pluteus Fr. (same type). 

147. Rossuliopsis Schroet. lx. p. 622. R. laccata (Scop, ex 
Fr.) Schroet. 

Status of generic name: Synonym of Laccaria Berk. & Br.^same 
type). 

XXVII. Ex Karsten, Basidsvampar. 1889. 

148. Oncopus Karst, lx. p. 256. O. clavntus (Batt. ex Fr.) 
Karst. 

Status of generic name: Merely another spelling of Onchopus 
Karst. 1879. 

XXVIII. Ex Patouillard, Journal de Botanique 3. 1889. 

149. Crinipelus Pat. lx. p. 336. C. stipitaria (Fr.) Pat. 

Status of generic name: Valid; genus accepted by many taxono¬ 
mists. 

XXIX. Ex Patouillard, Bull. Soc. Myc. France 5. 1889. 

150. Cymatella Pat. Ac. p. 193. C. marasmioides (B. & C.) 
Pat. 

Status of generic name: Valid; genus accepted by some taxono¬ 
mists. 
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XXX. Ex Fayod, Prodrome d’une Histoire Naturelle des 
Agaricin6s. 1889. 

151. Delicatula Fay. Ann. Sc. Nat. VII. 9 : 313. 1889. 
Omphalia integrella (Pers. ex Fr.) Quel. 

Status of generic name: Valid; genus accepted by modem tax¬ 
onomists. 

152. Lentinellus Fay. l.c. p. 336. Lcniinus cochleatus (Pers. 
ex Fr.) Quel. 

Status of generic name; Homonym and synonym of Lentinellus 
Karsten (same type). 

153. Omphalotus Fay. /.r. p. 338. Pleurotus olcarius (D.C.) 
Gill. 

Status of generic name: Valid; genus not accepted by most 
taxonomists. 

154. Urospora Fay. l.c. p. 338. Pleurotus mitis (Pers. ex 
Fr.) Quel. 

Discussion of lectotype: P. mitis is the only species included by 
Fayod that is well enough studied at present to comply with our 
principle (4), p. 245. 

Status of generic name: Valid; genus not accepted by taxono¬ 
mists. 

155. PLEUROTfiiLLUS Fay. l.c. p. 339. Pleurotus hypnophilus 
(Berk.) Quel, sensu Fay. 

Status of generic name: Valid; genus accepted by many taxono¬ 
mists either under this name or Calathinus. 

156. Cystoderma Fay. l.c. p. 351. Lepiota amianthina (Scop, 
ex Fr.) Karst. 

Status of generic name: Valid; genus accepted by many taxono¬ 
mists, by some considered congeneric with Lepiota or Armillaria. 

157. Fusispora Fay. l.c. p. 351. Lepiota sistrata Quel. 

Status of generic name: Valid*i)ut not likely to be taken up 
since the present interpretation of L. sistrata does not bear out 
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Fayod's statements and is hardly generically diflFerent from Le- 
piota sensu str. 

158. Flammopsis Fay. /.r. p. 356. F, tubrica (Fr.) Fay. 

Status of generic name: Valid and will replace Flammula (Fr.) 
Quel, if the latter is not conserved. The lectotypes of Flammopsis 
and Flammula are considered to be congeneric. 

159. CoNocYBE Fay. lx. p. 357. Galera tenera (Schaeff. ex 
Fr.) Qua. 

Status of generic name: Valid; genus accepted by many taxono¬ 
mists. 

160. Agrocybe Fay. Lc. p. 358. Pholiota praccox (Pers. ex 
Fr.) Qua. 

Discussion of lectotype: This species was designated as the type 
by Fayod himself (though erroneously as Naucoria praecox). It 
should be kept in mind that it is a veiled species with pleuro?ystidia. 

Status of generic name: Valid; genus accepted by many taxono¬ 
mists. 

161. Pholiotina Fay. lx. p. 359. PhvUota blattaria (Fr.) 
Gill. 

Status of generic name: Valid; genus aocq)ted by some modern 
taxonomists. 

162. Ryssospora Fay. l.c. p. 361. Flammula apicrca (Fr.) Gill. 

Discussion of leclotyi>e: It is not entirely clear just what Fayod 
intended to include in this genus. Flammula apicrca does not 
appear to be accepted f)y all authors in the same sense, but Bul- 
liard's plate, cited by Fries, certainly represents either Gymnopilus 
or Flammula. Both these genera have priority over Ryssospora. 
Even if Flammula is not conserved, Flammopsis would obviously 
be preferred. Konrad and Maublanc think that F. apicrca (Fr.) 
Gillet is merely a mild form of F. alnicola. If this is true, as it 
may well be, it is evident that Fayod did not intend to include it 
in his genus since he described the spores as rough. Another spe- 
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cies included by Fayod is ^'Flammula inarginata Batsch” (should 
read Pholiota inarginata (Batsch ex Fr.) Quel.). This is now 
often called Galerina inarginata (Batsch ex Fr.) Kiihner. In this 
case Fayod may actually have studied the true C. inarginata, but 
its characters are not in good agreement with the diagnosis of 
Ryssospora as given hy Fayod. Pholiota mustelina, also cited by 
Fayod, was not well known to him since he added “(cuticule 
nulle?).” The last species indicated by Fayod, Naucoria hilaris, 
is now considered as either Naucoria sensu lato (in which case 
there would be no need of a new generic name) or a Phacocollybia, 
However, the latter name should not be dropped in favor of Rysso¬ 
spora because the description of Agaricus hilaris by Fries and 
others does not fit in Fayod’s diagnosis of Ryssospora. Thus only 
F. apicrea can be logically proposed as lectotype. 

Status of generic name: Valid, but a synonym of either Gymno- 
pilus or Flammula, very likely the former but possibly the latter 
if F. apicrea is really a mild F. alnicola. 

163. Myxocybe Fay. /.r. p. 361. Pholiota radicosa (Bull, ex 
Fr.) Quel. 

Status of generic name; Valid; genus not accepted by other tax¬ 
onomists. 

164. Clypeus (Britz.) Fay. l,c. p. 562. Inocybe praetervisa 
Quel. 

Status of generic name: We are unable to establish the exact 
date of Fayod’s publication in 1889; consequently it may he that 
this is a later synonym of Astrosporina Schroet. (1889). Neither 
name has found much acceptance among taxonomists. Heim, 
Kiihner, Kauffman, Ricken and Lange, the most distinguished 
specialists in this group, have not distinguished it generically from 
Inocybe. 

165. ScHiNziNiA Fay. /.f. p. 365. 5*. pustulata Fay. 

Status of generic name: Valid, but tlie species has rtot been col¬ 
lected since and the genus has never been clarified further. 
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166. Cyphellopus Fay. /.f. p. 365. Agancus acctabulosus 
Sow. 

Status of generic name: Fayod stated that Berkeley established 
the genus Acctabularia on this same type, but actually Berkeley 
described it as a subgenus, and this was raised to generic status 
by Saccardo in 1887. As such it is a homonym of Acetabularia 
Lamour., an algal genus. Cyphellopus Fay., therefore, is a new 
name for Acetabularia (Berk.) Sacc., a genus containing one spe¬ 
cies and that one so poorly known that the genus must lie consid- 

t 

ered of doubtful standing. 

167. Dermocybe (Fr.) Fay. lx. p. 372. D. cinnamomea (L. 
ex Fr.) Fay. 

Status of generic name: Valid, but type considered congeneric 
with that of Cortinarins by most authors. 

168. Hydrocybe (Fr.) Fay. lx. p, 372. H. decipiens (Pers. 
ex Fr.) Fay. 

Status of generic name: A homonym of Hydrocybe Karst, (a 
misspelling of Hygrocybe) and besides considered congeneric with 
Cortinarius by most authors. 

169. Telamonia (Fr.) Fay. l.c. p. 373. T. torva (Fr.) Fay. 

Status of generic name Same as for Dermocybe. 

170. Sphaerotrachys Fay. lx. p. 374. **Myxacium** liquidum 
Fr. 

Status of generic name: Same as for Dermocybe. 

171. Myxacium (Fr.) Fay. l.c. p. 374. Myxacium collinitum 
(Pers. ex Fr.) Fay. 

Status of generic name: Same as for Dermocybe. 

172. Phlegmacium (Fr.) Fay. l.c. p. 375. P. decoloratum 
(Fr.) Fay. 

Status of generic name: Same as for Dermocybe. 
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173. Atylospora Fay. Ic. p. 376. Psathyra corrugis (Fr ) 
Quel, 

Status of generic name: Valid, but not accepted by any taxono¬ 
mist other than Murrill. The main character on which the genus 
is based (sessile basidiospores) appears to have been due to faulty 
observation and the lectotyf>e is generally considered congeneric 
with that of Psathyra (Fr.) Quel, (which is a later homonym). 
It is also considered congeneric with the lectotype of Psathyrella 
by many authors, and the latter name has priority. 

1^4. Pluteopsis Fay. /.f. p. 377. ‘*Agaricus phellospermus 
Secret.’’« ^ 

Status of generic name: Valid, but not accepted by taxonomists. 
It is apparently identical with Psathyrella (Fr.) Quel. 

175. PsiLOCYBE Fay. Lc. p. 377. "'Psilocybe foeni-sicci Pers.” 

Discussion of lectotype: The only species of those indicated by 
Fayod that fits the original diagnosis is A, joenisecii. 

Status of generic name: A homonym of Psilocybe (Fr.) Quel. 

176. Glyptospora Fay. Lc. p. 377. Agaricus velutinus Pers. 
ex Fr. 

Status of generic name: Synonym of Lucrywaria Pat. (same 
tyi^e). 

177. Lentispora Fay. Lc. p. 379. Coprinits tomentosus (Bull, 
ex Fr.) Fr. 

Status of generic name: Valid, but genus not accepted by taxo¬ 
nomists at present. 

178. Ephemerocybe Fay. Lc. p. 380. Coprinits ephemerus 
(Bull, ex Fr.) Fr. 

Status of generic name: Same as for no. 177. 

® Agaricus pcllospermus Seer, is meanli 
Agaricus foenisecii Pers. ex Fr. is meant. 
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179. Gymnogomphus Fay. lx. p. 385. 

Status of generic name: Hyponym (the description is not dis¬ 
tinctive enough to exclude Gomphidius, and no species belonging 
here was indicated). 

180. Hexajuga Fay. l.c. p. 389. Clitopilus prunulus (Scop, 
ex Fr.) Quel. 

Status of generic name: Synonym of Clitopilus (same type). 

181. OcTOjUGA Fay. lx. p. 390. Claudopus variabilis var. 
Karst. Myc. Fenn. p. 112. 

Status of generic name: Valid; genus accepted by some modem 
taxonomists; by others not separated from Clitopilus. 

XXXI. Ex O. Kuntze, Revisio Generum Plantarum. 1891- 
1898. 

182. Gomphos Kuntze, l.c. 2: 853. 1891. Cortinarius casta- 
netis (Bull, ex Fr.) Fr. 

Status of generic name: A homonym of Gomphus (Pers.) ex 
Gray (1821). 

183. Mastoleucomyces Batt. ex Kuntze, lx. 2 : 860. 1891. 
Mastoleucomyces ramentaceus (Bull, ex Fr.) Kuntze. 

Status of generic name: Valid, but genus not accepted by tax¬ 
onomists. 

184. Orcella Batt. ex Kuntze, l.c. 2: 863. 1891. Orcclla 
obesa (Batsch) ex Kuntze. 

Status of generic name: Since O. obesa is generally considered 
a synonym of Clitopilus prunulus, Orcella is a synonym of Clito¬ 
pilus. 

185. PociLLARiA P. Browne ex Kuntze, l.c. 2: 865. 1891. 
Pocillaria crinita (L. ex Fr.) Kuntze. 

Status of generic name: Valid, but type considered to be con¬ 
generic with lectotype of Lentinus by all taxonomists at present 
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186. PsEUDOFAKiNACEUS Kuntze, l.c. 2 : 867. 1891. Pseudo- 
farinaceus vaginatus (Bull, ex Fr.) Kuntze. 

Status of generic name: Synonym of Vagimta Gray (same 
type). 

187. Mastocephalus Batt. ex Kuntze, l.c. 2: 859. 1891. 
Mastocephalus cepaestipes (Bolt, ex Fr.) Kuntze. 

Status of generic name: Valid, but genus congeneric with Leuco- 
coprinus Pat. and perhaps with Lcpiota or Hiatula. 

« 

188. Latzinaea Kuntze, /.c. 2 : 857. 1891. L. pascua (L. ex 
Fr.) Kuntze. 

Status of generic name: Synonym of Nolanca (Fr.) Quel, 
(which is not a homonym as Kuntze thought). Both are based on 
the same type. 

189. Lactifluus (Fr.) Kuntze, l.c. 2: 856. 1891. L. deli- 
ciosus (L. ex Fr.) Kuntze. 

Status of generic name: Synonym of Lactarins Gray (same 
type), 

190. Clarkeinda Kuntze, l.c. 2 : 848. 1891. C. poderes 
(Berk. & Br.) Kuntze. 

Status of generic name: Valid. 

191. Chamaeceras Reb. ex Kuntze, l.c. 3=: 454. 1898. Cha- 
maeccras androsaccus (L. ex Fr.) Kuntze. 

Status of generic name: Valid, but type of genus considered 
congeneric with the type of Marasmius by practically all authors 
at present. 

192. Dendrosarcus Paul, ex Kuntze, l.c. 3®: 462. 1898. D. 
nigrescens Paul, ex Kuntze. 

Status of generic name: Synonym of Pleurotus and Crepidopus, 
and so intended by Kuntze. D. nigrescens Paulet is Pleurotus 
ostreatus (Jacq. ex Fr.) Quel. 
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XXXII. Ex Patouillard, Plantes . . . Tunisie. 1897 and Bs- 
sai taxonomique. 1900. 

193. Melanoleuca Pat. Cat. rais. PI. Cell. Tun. p. 22. 1897 
M. vulgaris Pat. 

Discussion of lectotype: Melanoleuca is merely a new name for 
Melaleuca, so the lectotype of the latter must be retained. 

Status of generic name: Valid; genus accepted by many modem 
taxonomists (and used by Murrill in a broader sense to replace 
Tricholoma). ' 

194. Dictyopanus Pat. Essai, p. 137. 1900. Polyporus rhi- 
pidium Berk. 

Stattts of generic name: Valid; genus accepted by some taxono¬ 
mists. 

195. Hymenogloea Pat. Essai, p. 146. 1900. H. Riofrioi 
(Pat.) Pat. 

Status of generic name: Valid: genus accepted by some taxono¬ 
mists. 

196. Melanotus Pat. Essai, p. 175. 1900. M. bambusinus 
Pat. 

Status of generic name: Valid; genus accepted by some taxono¬ 
mists. 

XXXIII. Ex Eichelbaum, Pilzflora Ostusambarageb. 1906. 

197. Agakicochaete Eich. Verb. Naturw. Ver. Hamburg 3. 
XIV : 58, 1906. A. mirabilis Eich. 

Status of generic name: Valid; genus not found since descrilxd. 

XXXIV. Ex Ricken, Die Bl&tterpilze, 1910-1915. 

198. Inoloma (Fr.) Ricken, l.c. p, 149. 1912. I. violaceus 
(L. ex Fr.) Ricken. 

Status of generic name: Synonym of Cortinarius (same type). 
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DISCUSSION OF THE NOMINA GENERICA CONSERVANDA 
PROPOSED BY R. MAIRE (1935) 

Dictyolus Qud. (1886) against Leptoglossum Karst. (1879). 

Since the generic name Leptotus Karst. (1879) is also available 
and is certainly not homonymous (whereas Leptoglossum might 
be so considered), we do not believe that Dictyolus Quel, deserves 
to be conserved. The species concerned are so rare that none of 
the names involved has been established by usage. 

Agai^cus L. ex Fr. (1821) em. Karst, against Psalliota (Fr.) 
Quel, and Pratella Gray. 

If the type we have proposed (no. 1) is adopted—and we can¬ 
not see which other species of Agaricus could be chosen and still 
be historically logical—^the genus Agaricus in the sense of Karsten 
and Saccardo does not need conservation. On the contrary, if 
anyone would prefer Psalliota or Pratella, he would need to obtain 
the sanction of the International Congress for his choice. 

Flammula (Fr.) Quel. (1872) against Ryssospora Fay. 
(1889), Gymnopilus Karst. (1879) and Visculus Earle 
(1909). 

'^'he conservation of Flammula (Fr.) Quel, appears to be very 
desirable from the point of view of some mycologists. However, 
as far as we can see, it de|)ends on agreement with the phanero¬ 
gamic commission whether the name Flammula D. C. is considered 
definitely out of use. This appears to be the attitude of Maire and 
the Nomenclature Commission of the British Mycological Society. 
On the condition that such an agreement can be made, we join the 
others in proposing that Flammula (Fr.) Quel, be conserved 
against the genera indicated by Maire and also against Gymnocybe 
Karst. (1879) and Flantmopsis Fay. (1889). 

Galera (Fr.) Quel. (1872) against Conocybe Fay. (1889). 

Since Kuhner, in the most extensive monograph o( the groups 
involved, has chosen and defined the genera Conocybe and 
Galerina, we cannot see any advantage in maintaining the old 
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generic name Galera which is ambiguous in the light of modem 
taxonomy. The name Galcrula Karsten is available to all who 
wish to use the genus in the concept of Qu^let and Saccardo, and 
the combinations of any consequence have already been made. 
Since there is no real need to conserve Galera (Fr.) Quil., we do 
not believe it advisable to act on the assumption that Galera 
Blume (1825) is unlikely to be taken up again by phanerogamic 
botanists. If Galera (Fr.) Quel, were conserved, the question of 
a lectotype for it would ht very delicate. From an historical 
point of view, and in line with the procedure outlined in the pres¬ 
ent Rules, it should be a species included by Fayod in his emenda¬ 
tion, which was the first emendation of the genus along the lines 
we now accept. If this is kept in mind, Galera (Fr.) Quel, must 
be retained for the species now placed in Galerina Earle by Ktih- 
ner, Singer and others. Consequently, the lectotype, G. tenera 
(which is a Conocybe), proposed by R. Maire and Wakefield, is 
untenable. If Galera (Fr.) Quel, is not conserved, it is auto¬ 
matically not valid and the question of selecting a lectotyp^for it 
is of no importance. 

Panus Fr. (1836) against Rhipidium Wallr. (1833). 

Notwithstanding the fact that this proposal Originated from an 
error, we feel that it is necessary to support it because of other 
reasons. Rhipidium is by no means a Panus or Panellus but 
instead a Schisophyilum {Rhipidium stypticum Wallr. = Schizo- 
phyllum commune Fr.)* Therefore Panus does not need to be 
conserved against it. If our scheme of type species is accepted, 
However, the genus Panus is in need of conservation against 
Pleuropus (Pers.) ex Gray. Failure to do this would require 
that all species be transferred. Some are very important, almost 
cosmopolitan, of economic significance and consequently well 
known in the literature of fields other than taxonomic mycology. 
In addition, the names Pleuropus and Pleurotus together in the 
same family of the Agaricales would cause errors and misunder¬ 
standing. Since a selection of any other lectot)rpe for Pleuropus 
would merely mean proposing some other well known name for 
conservation (see no. 9 of our list) the situation could not be re¬ 
solved in that way. Consequently we consider it vitally im- 
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portant that the genus Panus Fr. be conserved against Pleuropus 
(Pers.) ex Gray. 

Tricholoma (Fr.) Quel. (1872) against Cortinellus Roze (1876), 
Gyrophila Quel. (1886) and Monomyces Earle (1909). 

We agree that conservation of this genus would be very bene¬ 
ficial for the continuity of mycological nomenclature, and we sup¬ 
port it wholeheartedly. 

VoLVARiA (Fr.) Quel. (1872) against Pseudofarinaceas Earle 
nbn Kuntze 1909. 

If Volvaria should be conserved at all, it should be conserved 
against Volvariopsis Murrill (1911). Though Pseudojarinaceus 
Earle non Kuntze is claimed to be the correct determination of 
Battara’s ‘‘genus,** it is important that the first mention of this pre- 
Friesian name after 1821 was made by Kuntze, and therefore it has 
to be adopted in Kuntze’s sense. However, Pscudofarinaceus 
Kuntze non Earle is not a Volvaria (see no. 186 of our lectot 3 rpes). 
This makes Earle’s Pseudo jarinaceus a homonym. Since Murrill 
has made most of the important transfers to Vokwiopsis, we are 
not convinced that the conservation of Volvaria is really vital 

though it may be desirable for sentimental reasons. 

♦ 

Paxillus Fr. (1836) against Rhymovis Pers (1825) and Ruthea 
Opat. (1836). 

Rhymoxis Pers. was only conditionally proposed by Persoon 
and is not a validly published name. But Ruthea Opat. may (or 
may not) have priority over Paxillus and therefore, in order to 
maintain continuity and avoid transfers, we should conserve Paxil¬ 
lus Fr. If between now and the time for a decision on this pro¬ 
posal it can be established that Paxillus Fr. has priority over 
Ruthea, it would, of course, not be necessary to conserve 
Paxillus. 

Both Paxillus and Ruthea were proposed in dissertations lor the doctor's 
degree early in 1836, and Ruthea was contained in the paper that was ac> 
cepted by the University earlier than Ihp paper containing Paxillus. But 
according to Art. 36 of the Rules only the actual date of the publication is 
decisive, and we have not been able to establish this exactly* 
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NOMINA GENERICA CONSEEVANOA MOPOSITA 

In addition to those genera proposed by R. Maire whose ap¬ 
proval we have indicated above, we believe it is necessary to pro¬ 
pose the following generic names for conservation : 

CoRTiNARius Fr. (1836) against Cortinaria Gray (1821). 

Cortinarius is now almost unanimously used. According to Art. 
70, 3 of the International Rules, Cortinarius is not merely an 
orthographic variant of Cortinaria; therefore all the species not 
indicated in Gray would have to be transferred to it (excepting 
those mentioned under Cortinaria by Murrill). This would cause 
innumerable new combinations. 

Pleurotus (Fr.) Quel. (1872) against Crepidopus (Pers.) ex 
Gray (1821). 

The name Crepidopus would replace Pleurotus for such species 
as P. ostreatus, P. Eryfiqii, P. dryinus and other importaiHl eco¬ 
nomic species. This would not only necessitate new combinations 
for fungi well known to the general public as well as mycologists 
but would introduce a perpetual source of confusion in generic 
names, i.e. Crepidopus and Crepidotus. This is already evident 
in the literature. Earle took up Gray's Crepidopus but spelled it 
(wrongly) Crepidotus, 

The following two genera are proposed to be conserved con¬ 
ditionally. This seems to be quite,an innovation at first glance, 
but it actually is not foreign to the rules, since we do not lielieve 
that the conservation of a certain genus in a certain sense only 
should be illegal. Since the proposals made here will stabilize 
existing nomenclature they are in line with the principles on which 
the rules have been formulated and if technicalities against such 
proposals are found they should be removed. Such conservation 
as this is necessary in the two cases proposed in order to achieve 
an acceptable compromise between the conservative and the modem 
school of taxonomists who cannot agree on a single solution (in 
each case) that is satisfactory to both. In one case a genus is 
proposed to be conserved for the benefit of the conservative taxon- 
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oimsts {Marasmius) and in the other for the benefit of those ad¬ 
hering to modem taxonomy (Rhodophyllus), 

1. Marasmius Fr. (1836) sensu lato, against Micromphale Gray 

(1821). 

Reasons; The section Gloeonemi Kiihner of the genus Maras¬ 
mius contains the proposed type species of Gray's genus Microm- 
phalc. Some modem authors consider this section a genus. For 
these authors the name Micromphale is welcome and does not in¬ 
terfere with the use of the name Marasmius in a more restricted 
sense. However, in the Friesian sense Micromphale, as a name 
for Marasmius, has priority drid would have to be substituted un¬ 
less the latter is conserved. The substitution of Micromphale for 
Marasmius would involve hundreds of transfers besides doing 
away with one of the most widely used generic names in the gill 
fungi. Consequently, k is highly desirable to conserve Marasmius. 

Since the modem authors who recognize Kiihner’s section 
Gloeonemi as a genus must abandon the name which they originally 
used (Heliomyces) a new name will have to be given if Microm¬ 
phale is not left available to them. If Marasmius is conserved 
against Micromphale as proposed here both groups of taxonomists 
will enjoy a maximum of continuity. 

2. Twodophyllus Quel. (1886) sensu lato against Entolofna 

(Fr.) Quel., Lcptonia (Fr.) Quel. (1872), Nolanea (Fr.) 

Quel. (1872), Eccilia (Fr.) Quel. (1872), and Claudopus 
(Fr.) Gill. (1876). 

Reasons; The reasons that make it desirable to conserve Rhodo¬ 
phyllus Quelet against the above mentioned Friesian-Saccardoan 
genera have been enumerated in R. Singer, Farlowia 2: 50-51. 
1945. Here also we propose that the genus be conserved in the 
original sense, i.e. to include all the Rhodc^oniosporaceae known 
to Quelet, This is the way it was used by Quelet, and this usage 
has been followed by all the modem authors who have taken up 
the name. This proposed action is desirable in order to avoid 
the possibility of endless name juggling in the future by those 
who might want to insist that one otthe genera proposed by Quillet 
in 1872 be used in place of Rhodophyllus. It is true that Quelet 
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should not have used a new name in 1886 but in the meantime it 
has becon^e established in the literature and in our estimation 
nothing would be gained by abandoning it for purely legal reasons. 
If conserved with the above understanding Rhodophyllus can be 
discarded by those who still maintain that Entoloma, Nolanea, 
Leptonia, Eccilia and Claudopus are separate genera, and the 
earlier generic names of Quelet can be neglected by those who 
follow Quelet, Lange and Romagnesi in considering them all 
congeneric. 

CONCLUSIONS 

Since we consider the adoption of the Species Lecioiypicae 
Propositae for the agarics as the most urgent need in clarif)dng the 
nomenclature of the gill fungi, the list published in this article is 
respectfully submitted for the consideration of mycologists in 
general and the next International Botanical Congress in particular. 

The list of Nomina Gcnerica Conservanda Proposita by R. 
Maire has been critically discussed, and only four out ol eight 
genera usually considered as gill fungi (agarics), namely Flam- 
mula, Panus, Tricholoma and Pajfillus, are, in our opinion, worth 
or in need of conservation. Valvaria should be either conserved 
against Volvariopsis or abandoned in favor of it (no definite stand 
is taken by us as long as the agreement with the lichenological 
commission has not been reached). In addition, we propose the 
adoption of four other gencfa not mentioned in Maire’s list, 
namely Cortinarius, Pleurotus, Marasmius (sensu originali), and 
Rhodophyllus -(sensu originali). 

We propose the rejection of the proposal to consider the Friesian 
subgenera and tribes as genera. 

The above proposals will be submitted to the Executive Com¬ 
mittee of the next International Botanical Congress on Nomen¬ 
clature either in the form adopted in the present paper, or (if im¬ 
provements are suggested by other mycologists) in an emended 
form. Our proposals arc ^ at the same time intended to be studied 
and discussed by the permanent groups of the Special Committee 
for Mycological Nomenclature. We believe that the publication 
of these proposals at the present date will help to speed up the 
procedure, giving all mycologists interested in and concerned with 
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these problems ample time to check on our proposals, and either 
improve them, or adopt them and eventually vote on them. 

Farlow Herbarium, 

Harvard University, 

Cambridge, Mass. 

Department of Botany and University Herbarium, 

University of Michigan, 

Ann Arbor, Mich. 


index 


Thf index is to the genera represented in the list of lectotypes and those 
proposed for conservation or rejection. The figures after the generic names 
in this index are the numbers undtr which the names appear in our list. If 
the genus is also mentioned in the last two chapters dealing with the genera 
conservanda, the letter “C** is added for nomina conscrvanda and “(C)" for 
rejected genera. 


Agaricochaete 197 
Agaricus 1, C 
Agrocybe 160 
Amanita 4 
Amanitopsis 79 
Androsaceus 132 
Anellaria 104 
Annularia 74 
Apus 11 
Armillaria 47 
Annillariella 111 
Asterophora 21 
Astrosporina 144 
Atylospora 173 
Bolbitius 41 
Calathinus 119 
Camarophyllus 85 
Cantharellus 2 
Chalymmota 105 
Chamaeceras 191 
Chitonia 100 
Clarkeinda 190 
Qaudopus 75, (C) 
Clitocybe 49 
Clitopilus 55 
Clypeus 164 
Collybia 50 
Conocybe 159, C 
Coprinarius 127 
Coprinellus 108 


Coprinopsis 110 
Coprinus 20 
Comiola 23 
Cortinaria 18 
Cortinarius 32, C 
Cortinellus 80 
Cortiniopsis 143 
Crepidopus 10, (C) 
Crepidotus 64 
Crinipellis 149 
Cymatella 150 
Cyphellopus 166 
Cystodcrma 156 
Deconica 103 
Delicatula 151 
Dendrosarcus 192 
Dermocybe 167 
Dictyolus 128, C 
Dictyopanus 193 
Dochmiopus 133 
Drosophila 126 
Dryophila 121 
EcCilia 58, (C) 
Entoloma 54, (C) 
Ephemerocybe 178 
Flammopsis 158, (C) 
Flammula 61, C 
Fusispora 157 
'tJalera 63, (C) 
Galerina C 
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Gaierula 96, (C) 
Galorrheus 25 
Geopetalum 135 
Geophila 125 
Glyptospora 176 
Gomphidius 33 
Gomphos 182 
Gomphus 24 
Gymnocybe 93, (C) 
Gytnnogotnphus 179 
Gyinnopilus 92, (C) 
Gymnopus 7 
Gyrophila 116 
Hebelotna 60 
Heliomyces 42 
Hemicybe 90 
Hexajuga 180 
Hiatula 44 
Hydrocybc 168, 86 
Hygrocybe 86 
Hygrophorus 34 
Hylophila 122 
Hymenogloea 195 
Hypholoma 67 
Hypodendnim 59 
Hyporhodius 145 
Inocybe 72 
Inolotna 198 
Laccaria 114 
Lacrymaria 134 
Lactaria 140 
Ldciariella 141 
Lactarius 16 
Lactifluus 189 
Latzinaea 188 * 
Lentinellus 89, 152 
Lentinus 26 
Lentispora 177 
Lenzites 37 
Lepiota 6 
Lepista 73, 81 
Leptoglossum 88, (C) 
Leptomyces 45 
Leptonia 56, (C) 
Leptotus 87, (C) 
Leucocoprinus 138 
Limacium 139 
LocelHna 76 
Lyophyllum 109 


Marasmius 35, C 
Mastocephalus 187 
Mastoleucomyces 183 
Melaleuca 131 
Melanoleuca 193 
Melanotus 196 
Merulius 22 
Micromphale 15, (C) 
Mononi 3 rces, (C) 
Mucidula 130 
Mycena 14 
Myxacium 171 
Myxocybe 163 ^ 

Naematoloma 101 
Naucoria 62 
Neurophyllum 136 
Nolanea 57, (C) 
Nyctalis 27 
Octojuga 181 
Omphalia 8, 51, 117 
Omphalina 118 
Omphalotus 153 
Onchopus 106 
Oncopus 148 
Orcella 184 
Oudetnansia 112 
Oudemansiella 113 
Panaeolus 70 
Panellus 82, (C) 
Panmicia 102 
Panus 40, C 
Paxillus 39, C 
Phialocybe 94 
Phlegmachim 172 
Pholiota 59 
Pholiotina 161 
Phylloporus 137 
Phyllotus 83 
Pleuropus 9, (C) 
Pleurotellus 155 
Pleurotus 52, 129, C 
Plicatura 46 
Pluteolus 77, 123 
Pluteopsis 174 
Pluteus 38 
Pocillaria 185 
Pratella 17. 124, (C) 
Pnsnulus 19 
Psalliota 65, (C) 
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Psathyra 69 
Psathyrclla 71 
Pselliophora 107 
Pseudofarinaceus 186, (C) 
PsUocybc 68, 17S 
Resupinatus 12 
Rhipidium 31, (C) 
Rhodophyllus 120, C 
RhodospoFus 146 
Rhymovis 43, (C) 
Rhymoxts 43 
Ripartitcs 99 
Routneffueria 98 
Roumegfticrites 98 
Rozites 91 
Russula 13 
Russulina 142 
Russuliopsis 147 
Ruthca, (C) 

Ryssospora 162, (C) 


Schinzinia 165 
Schizophyllum 3 
Schulzeria 115 
Scytinotus 84 
Sitnocybe 95 
Sphaerotrachys 170 
Stropharia 66 
Tapinia 97 
Telamonia 169 
Tricholotna 48, C 
Trogia 36 
Tubaria 78 
Urospora 154 
Vaginata 5 
Visculus, (C) 
Volvaria 53, C 
Volvariopsis, (C) 
Xermtes 28 
Xerotinus 30 
Xerotus 29 



SYNCHYTRIUM DECIPIENS AND SYN- 
CHYTRIUM CHRYSOSPLENII 

Melville T. Cook 
(with 3 figures) 

Thfi material for the study of Synchytrium decipiens was col¬ 
lected in the gorges of the campus of Cornell University. The 
material for the study of Synchytrium Chrysosplenii was given to 
the writer by Dr. H. M. Fitzpatrick, Mycologist at Cornell Uni¬ 
versity. According to the available data the host plant was 
Chrysosplenium americanum and it was collected at Labrador 
Lake near Ithaca, New York. 

Synchytrium decipiens (Peck) Farlow 

The records indicate that this is the most widely dis^jbuted 
species of Synchytrium in America. It has been reported from 
Connecticut, Kansas, Massachusetts, New Jersey, New York, New 
Hampshire, Vermont, Pennsylvania, Maryland, North Carolina, 
Ohio, Indiana, Wisconsin, North Dakota, Michigan, Minnesota, 
Iowa, Missouri, Nebraska and Canada. It is well known as a 
parasite on Amphiccrpa monoica (L.) Ell. (Falcata contosa Am. 
auth., Glycine comosa L.),^ a host plant with very thin leaves and 
large intercellular spaces in the mesophyll. 

The galls are small, numerous, op both surfaces of the leaves and 
on petioles and stems, yellow and usually surrounded by a well 
defined halo (fig. I, A & 5). When the fungus is mature, the 
galls rupture and release the sporangia as a powder on the sur¬ 
faces of the leaves. The galls are extremely variable in size and 
shape, depending on the location on the plant and on the age of 
the tissues at time of infection. Compound galls, i.e., one gall on 
another, are rare. 

The infections are always in young, epidermal cells. They occur 
on both surfaces of the leaves and are most numerous in the vicinity 

^It has been reported on F. pitcheri and F. japonica in Japan, on Vigna 
vexillata in Costa Rica and on Psoralea tnutisit in Ecuador. 
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Fig. 1.* Synchytrium decipiens on Amphicarpa tnonoica, A-B, lesions of 
leaf, natural size and somewhat enlarged 4to show halo. C-F. ftmgus in in¬ 
fected host cells in various stages of development. G, fungus showing many 
nuclei. 
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of the midribs and veins, but the age of these cells at time of infec¬ 
tion may vary to some extent. Tlie infected host cells enlai^ge 
rapidly and the infected area may be slightly swollen. The galls 
may project on one or both surfaces of the leaf and, sometimes 
more on one side than on the other. The enlarged infected cell 
may be in contact with one or both epidermal layers or may be 
separated from one by a layer of mesophyll cells. The host cells 
around the infected cell divide rapidly, are small and compact and 
form a zone which is never as definite as the zones in other species 
studied by the author (fig. 1, C-G). In fact, the fungus causes 
less modification of host tissue than any other species of this genus 
studied by the author. The thickening of the mesophyll around 
the infected cells on the petioles and stems is much greater than in 
the leaves. In some cases the host cells in contact with the in¬ 
fected cells are elongated (fig. 2, D). When cells of the stems or 
petioles are infected, there is a pronounced thickening of the cortex 
and fibrovascular bundles may or may not be slightly enlarged. 
The epidermal cells never completely close over the infect^ cells, 
and the opening to the outside can be seen if the sections are well 
centered (fig. 2, C-D). The contents of the infected host cell 
disintegrate and become so inconspicuous, in most cases, that they 
can scarcely be detected (fig. 1, C-D). The nucleus of the in¬ 
fected cell disappears early and is rarely seen after infection of 
the cell. 

The fungus does not fill tl|e host cell until it is ready to divide 
into sporangia. It is dense when young, stains very deeply with 
age, becomes less dense and fofimy as it approaches maturity 
(fig. 1, C-E). In young stages, the wall surrounding the fungus 
can be detected in stained sections in later stages; it is always thin 
but well defined. The nucleus, which is not always in the center 
of the fungus, is rather dense when young but becomes somewhat 
less dense with age. Segmentation, such as reported in other 
species studied by the author, was not observed. Many nuclei 
appeared and this was followed by the formation of sporangial 
walls (fig. 1, G, FIG. 2, A--C) throughout the entire fungus body. 
The sporangia are more numerous than in any other species stud¬ 
ied by the author (fig. 2, A-C), They separate and become 
spherical (fig. 2, C). 
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Fig. 2. Synchytrium decipiens. A-C, showing formation of sporangia 
D, sporangia surrounded by elongated host cells. 
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Fig 3 Synchytnum Chrysospimi on Chrvosplentum amertcanum 
A-C, early stages of fungus in epidermal cells of host plant, showing large 
nucleus of host cell D, later stage showing gall and dismtegrating host cell 
nucleus 
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Synchytrium Chrysosplenu Sorokin 

Our knowledge of this species is rather limited. The infections 
are in the epidermal cells on both surfaces of leaves before the 
tissues become differentiated to form the palisade and mesophyll 
cells (fig. 3, A-C). The galls vary in size regardless of age and 
project from either or both .surfaces of the leaves. The infected 
cells enlarge rapidly with age and become almost spherical or pear- 
shaped. In some cases they lie almost midway between and in con¬ 
tact with the two epidermal layers. There is very little thickening 
of the leaves. The host cells surrounding the infected cells grow 
rapidly, divide and form galls which are completely or half embed¬ 
ded in the tissues of the leaves. The host cells which compose the 
submerged half of a gall are usually small, rich in protoplasm, with 
prominent nuclei and form a sheath of two or mt)re layers ( fig. 3, 
D). The host cell nucleus is large and conspicuous. It does 
not show any evidence of disintegration until the fungus approaches 
maturity (fig. 3, /?). It is usually near the outer side of the cell 
(fig. 3, A-C). It enlarges for a time and then disintegrates 
(fig. 3, Z7). The epidermal cells grow over but never completely 
cover the infected cell (fig. 3, D) The contents of the infected 
host cell disintegrate slowly and liecmne foamy in appearance. 

When mature, the fungus rarelj fills the infected host cell but 
inc'eises in size until it is about twice the diameter of the host cell 
nucleus. The wall around the fungus is thin. Later stages were 
not found in any of the material studied. 

The author wishes to express his thanks to Dr. H. M. Fitz- 
intrick of Cornell University for material and assistance, to Dr. 
J. S. Karling of Columbia University for advice, to Mr. W. R. 
Fisher, photographer in the Department of Plant Pathologjr at 
Cornell, for photographs fig. 1. A and B, and to Dr. C. W. Edger- 
ton of Ixiuisiana State University for advice and for makit^ the 
photomicrographs. 

Department of Botany, 

Louisiana State University, 

Baton Rouge, Louisiana 



STUDIES ON SOME FUNGI PROM NORTH¬ 
WESTERN WYOMING. II. FUNGI 
IMPERFECTI 

Lewis E. Wehmeyer^ 

(with 28 figures) 

In a previous paper (22), the writer has (described the general 
region and specific localities in Wyoming from ^hich collections 
were obtained during the summer of 1940. The same place names 
are used in this account. That paper also included a general dis¬ 
cussion of the conclusions reached from a study of a large series of 
collections of fungi on the stems of a wide variety of herbaceous 
hosts, and described the Pyrenomycetes found thereon. The pres¬ 
ent paper is concerned with the Fungi Imperfecti which were found 
on these same stems, often intimately intermixed with the ascus 
stages. In some few cases there was some slight correlati^i be¬ 
tween the ascus and coindial stages occurring on the same stems, 
but these were far too few to be considered as substantial proof of 
any genetic connection, for, as previously pointed out, these stem 
inhabiting forms do not seem to l^e limited in their host range in 
most cases, and many different species are commonly found grow- 
ing together on one and the same stem. 

Apiocarpella macrospqra (Si>eg.) Sycl (fu,. 2) 

Pycnidia immersed beneath the epidermis in longitudinal rows 
between the veins, flattened ellipsoid, 2(X)-350 X l(X)-150/ut, mem¬ 
branous, walls thin, of brown-walled pseudoparenchyma, ostiole 
mindte, papillate, erunipent through the epidermis. Conidia cla- 
vate-ellipsoid, tapered toward one end, unequally two-celled, hya¬ 
line then pale greenish brown, 23-32 X 8.5-10.5 /li, coarsely granu¬ 
lar, smaller cell 9-10 /i long. 

Cream Puff Mt.: on leaves and leaf sheaths of an unknown 
grass, at 95(X) ft. July 5 {1088). 

Spegazzini (18, p. 364), in his descriptions of Apiosporclla ma- 
crospora on Hordemn jubatum from Tierra del Fuego, gives the 

^ Papers from the Department of 'Botany of the University of Michigan, 
No. 765. 


306 



Wehmeyer: Studies on Fungi. II 


307 


pycnidia as ISO/n in diameter, and the spores as somewhat nar¬ 
rower (28-30 X 7-8 fi) and hyaline. This collection is placed here 
provisionally, for otherwise it fits Spegazzini’s description very 
well. Inasmuch as the name Apwsporella was preoccupied by 



Figs. 1 22 Wyoming Fungi Imperfecti. 


Apiosporclla Hohn. (9, VIII, p. 1215), in the Pyrenomycetes, H. 
& P. Sydow (20, p. 43) have substituted the name Apiocarpella 
for Spegazzini’s genus. 

Apiocarpella Hedysari sp. nov. (fig. 1) 

Pycnidia dispersa rotundata, atni, nitida, depressa vel hemisphaeroidea, 
200-300 M diametro; ostiolo mimito, ccntralli; pariete tcnui ex parenchymate 
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fusco. Conidia elongate, attenuati-ellipsoidea, hyalina, inaequaliter bicellula, 
20-23 longa, sursum 4.3-5 /a, deorsum 2.5 M crassa, cellula superiore crassa 
rotundata, inferiore attenuate, sed aequtlonga. 

Specimen typicum in caulibus vetustis Hedysari sp., secus viam ^'Skyline 
Trail,” Teton National Park, Wyoming, 24 Jul., 1940, legit L. E. Wehmeyer, 
sub numero 1173, 

Thickly scattered as small, circular, shiny, black spots, consist¬ 
ing of the strongly erumpent, flattened to hemispheric pycnidia, 
200-300 Ik in diameter, with a minute central ostiole and a rather 
thin membranous wall of brown pseudoparenchyma. Conidia elon¬ 
gate tapered-ellipsoid, hyaline, with two unequal cells, the upper 
broader and rounded, the lower narrower and tapered, but about 
equal in length, 20-23 X 4.3-5 ft above, 2.5 /a in diameter below. 

Skyline Trail: July 24, on Hedysarum sp. {1173) (Type). 

S. of Teton Pass: July 11, on Hedysarum uintahense A. Nels. 
{1126g). 

These spores are narrower and the cells more nearly equal in 
length than those of A, macrospora. They are much more ta¬ 
pered and unequally two-celled than in Diplodina. On No. 1173 
these pycnidia are associated with Apiosporella alpina and^n No. 
1126g with SphaeruUm inaequalis, but a numlier of other fungi 
occur on the same stems in both cases. 

Cercospora Galii Ell. & Holw. 

Forming irregular, gray-brown necrotic areas, 0.5-1 cm. in diam¬ 
eter upon the leaves. On the under side of these areas there are 
numerous, evenly scattered, black spots, which appear like pycnidia, 
but prove to be erumpent tuberculate masses of brown hyphae 
bearing on their surface numerous, lighter colored, short, stout 
conidiophores, 9-15 X 2.5 ft. These stromatic acervuli are 50-70 ft 
in diameter. The conidia are long cylindric, straight or slightly 
curved, with the attached end rather blunt, and the free end more 
acute, one-celled, hyaline, guttulate, 35-40 X 2.5-3.5 ft. 

Hoback Canyon: July 8, on Galium triflorum Michx., Red Creek 
{1162). 

This appears more like a Cylindrosporium, tmt seems to fit the 
description of Cercospora Galii. 

CoNiOTHYRiUM Sambuci Earle 

Pycnidia rather widely scattered, sometimes confluent, formed 
beneath the epidermis, but so6n erumpent, superficial, globose, with 
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a flattened base, 200-3S0 fi in diameter, walls of coarse black pseu¬ 
doparenchyma. Conidia globose to subglobose, 6-7.5 X 6 /a. 

S. of Teton Pass: July 11, on Sambucus microbotrys Rydb. 
(1133a). 

Associated with Steganosporium tubcrculiforme. 

Cylindroaporium Fraserae sp. nov. 

Maculae emortuae, circulares vel ellipticae, grisei-brunneae; margine ir¬ 
regular!, atro, incrassato. Stromata minuta, atra, sterilia, lineae marginali 
similia, in maculas dispersa. Acervuli epiphylli, concolores, in folii contecto 
immersi, gflobosi, 100 m diametro, plerumque de causa conidiorum abscissione 
modice concavi, hyphis hyalinis. Conidia numerosa, elongata, filiformia, uni- 
cellula, 65-70 M longa, 2-2.5 m craajKx. 

Specimen typicum in foHis Fraserae speciosae Griseb., prope Camp Davis, 
Jackson, Wyoming, 7 Jul., 1940, legit L. E. Wehmeyer, sub numero 1094, 

On surface of leaf as scattered, circular or elliptic, gray-brown, 
necrotic areas, 3-10 X 2-5 mm., liounded by an irregular. Anally 
blackened, raised margin. There are irregular blackened spots in 
these areas, which when sectioned prove to be sterile stromatic 
areas similar to the marginal zones. The fruiting structures ap¬ 
pear as minute concolorous papillae on the upper surface of the 
sfKjt. These fruit bodies originate as globose to ellipsoid masses 
of hyaline interwoven hyphae, some 100 in diameter, within the 
leaf tissue. Numerous elongate, filiform, one-celled, hyaline co¬ 
nidia, 65-70 X 2-2.5 are cut off from the surface of this “acer- 
vulus,’* which becomes somewhat concave as a result of this spore 
formation. 

Camp Davis: on Frascra speciosa Griseb., July 7 (1094) 
(Type). 

The globose mass of hyphae formed within the leaf gives the 
fungus the appearance of a Phleospora, but the conidia are cut off 
from the surface of this stroma where it breaks throi^h the epi¬ 
dermis thus ])lacing it, rather, in Cylindrosporium. 

Cylindrospokium spiraeicolum E. & E. 

Hoback Canyon: Red Creek, July 18, on Spiraea lucida Dougl. 
{1160). 

Cascade Canyon: on Spiraea densiflora Nutt., June 27 (1091). 

Ellis (6, p. 429) gives this species as forming minute yellow 
spots, 1-2 mm. in diameter and having clavate, 3-5-septate spores, 
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40-70 X 3,5-5 fi. This collection shows larger (3-6 mm.) pale 
red brown spots and guttulate but not septate spores measuring 
74-107 X 2.5-3.5 ft. Solheim (17, 3, p. 41), however, reports 
spores of this species, from this same region, as being one- or non- 
septate and 40-108 X 3-4.5 ft. The clavate form of the spore is 
also distinctive. 

A second collection on Spiraea densiflora Nutt., from Cascade 
Canyon, Teton Nat. Park, June 27, shows more sharply margined 
angular spots and resinous spore masses resembling rust pustules, 
with spores 2- to 3-septate and 53-88 X 3.5 ft. ^ 

Cylindrosporium consociatum Deam. 

Spores long filiform, with pointed ends, 3-4-septate, 43-62 X 

1.5 ft. 

Hoback Canyon: July 17, on Acer glabrinn Torr. {1155). 
Diplodia clematidea Sacc. 

Pycnidia 250-350 ft in diameter, globose or somewhat deg^essed, 
granular, scattered or in seriate groups, often confluent, formed 
beneath the epidermis, then erumpent, ostiole small, papillate. 
Conidia oblong-ellipsoid, two-celled (rarely three-celled), not or 
only slightly constricted at the septum, ends rounded, brown, 10.5- 
14 X 5—6 ft. 

S. of Teton Pass: July 11, on Clematis Douglassii Hook. {1124c 

• and 1131a). 

Although brief, and made from material from South Africa on 
Clematis brachiata, the description of D clematidea Sacc. {S. Clc- 
matidis Kalch. & Cke., non Sacc.) fits this material very well. 
Both collections, made v/ithin a quarter of a mile of one another, 
were associated with Mycosphaerella dolichospora, and several 
other fungi. 

Diploma polygonicola Pk. 

Pycnidia small, 150-200 fi in diameter, irregularly scattered, im¬ 
mersed, then erumpent, borne on a more or less well developed 
system of torulose mycelium. Conidia oblong to broad ellipsoid, 
two-celled, brown, not constricted at tlie septum, 12.5-16 X 7-9 fu 

Camp Davis: June 22, on Castilleja flava Wats. {1036). 
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There are a number of species of Diplodia described with similar 
spores, but none on related hosts. The nearest seems to be D. 
polygonicola Pk., from Kansas, with minute pycnidia and spores 
14-16 X 8-9/Li. 

Diplodina attenuata sp. nov. (fig. 3) 

Pyenktia 3 (XMOOm diametro, 150-200 m alta, dense et aequaliter per latas 
areas caulis dispersa, sub epidermate formata sed in superficie ut maculae 
parvae, rotundae, atrae, cum ostiolo central! papilliform! manifesta, admo- 
dum depressa; pariete crasse parenchymatico. Conidia cylindrica, bicellula, 
hyalina, 23-32 m longa, 4-5.5 /« crassa, ad apicem attenuata, guttulata. 

Specimen typicum in caulibus vetustis Compositarum {HeUantheUaef), 
prope Togwotee Pass, Teton Co., Wyoming, 8 Jul., 1940, legit L. E. Weh- 
meycr, sub numero llOOd, 

Pycnidia rather thickly and evenly scattered over extended areas 
of the stem, 300-400 X 150-200/i, formed l)eneath the epidermis, 
but visible on the surface as small circular blackened spots with a 
central papillate ostijle, strongly flattened, with thick walls of 
coarse black pseudoparenchyma. Conidia cylindric, straight, usu¬ 
ally somewhat tapered toward one end, two-celled, hyaline, with 
several small guttulae, 23-32 x 4-5.5 ft. 

Togwotee Pass: July 8, on some Composite (Helianthella?) 
{llOOd) (Type). 

These spores are much less strongly tapered than in Apiocarpella 
Heiysari. Scattered pycnidia of a very similar Diplodina, with 
somewhat tapered spores 19.5-26 X 4-5 /a, were found mixed in 
with Pleospora permunda, on stems of an unknown Composite, 
from Glory Mt. (1024d). 

Diplodina Fraserae (E. & E.) Tracy & Earle 

Pycnidia thickly scattered on rather extensive, somewhat dis¬ 
colored areas of the stem or leaf bases, 100-300 ft in diameter, glo- 
lx)se, black, erumpent as a minute ostiole and with a wall of black 
compacted hyphae. Conidiophores short, bearing oblong-cylindric, 
straight to slightly curved, two-celled, hyaline conidia, 16-21 X 
3-5/t. 

Glory Mt.: June 20, on Frasera speciosa Griseb. {1027), 

Ellis (5, p. 289) described Ascochyta Fraserae, from Colorado, 
as having pycnidia 80-100 ft in diameter and spores 12-15 X 4-5 ft. 
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It was later transferred to Diplodina by Tracy & Earle. In 1920, 
Saccardo (Nuov. Giom. bot. ital. n. s. 27: 82) described a second 
Ascochyta Fraserae from Spokane, Washington, as having lentic¬ 
ular pycnidia, lSO-160/i in diameter and spores 21-23 X 4.5-5 fi. 
This collection comes closer to Saccardo’s description, but his 
name is preoccupied by that of Ellis, if Ellis’ species is a distinct 
one. It seems probable, however, that Ellis merely had immature 
material and that these are all the same species, for the spores are 
quite variable in size. The pycnidia occur upon both leaves and 
stems, so the generic difference l)etween Diplodina and Ascochyta 
breaks down. Inasmuch as the pycnidial wall is rather coarse and 
stromatic, and the fungus occurs primarily on stems, the Diplodina 
binomial is used. 

Hendersonia pinicola sp. nov. (figs. 4-5) 

Pycnidia globosa, 100-150 m diametro, intra mesophyllium folii Pini im- 
mersa; ostiolo minuto; pariete prosenchymatico, cum cellulis mesophyllii 
admixtis. Conidia fusiformiter ellipsoidea vel clavata. fusca, primum uni- 
cellula, deinde 4-cellula. ad septa baud constricta, 14-20 M lc}|||ffa, 5-7 m 
crassa, in foliorum superOrte in maculis atris aggregata. 

Specimen typicum in foliis Pint Murrayanac, prope Camp Davis, Jackson, 
Wyoming, 17 Jun., 1940, legit L. E. Wehmeyer, sub numero 1004a, 

Appearing on the living needles as small irregular, black, paint¬ 
like masses of conidia, eniitted from globose pycnidia. 100-150^1 
in diameter, entirely immersed in the leaf mesophyll and opening 
by a minute pore. Wall of pycnidium consisting of merely the 
subhymenial prosenchyma and a few imbedded host cells. Co- 
nidiophores short, 5-6 /a in diameter. Conidia fusoid-ellipsoid to 
clavate, brown, one-celled at first, becoming four-celled, not con¬ 
stricted at the septa, 14-20 X 5-7 fi. 

Camp Davis: June 17, on living needles of Pinus Mitrrayana 
Baif., leg. L. E, Wehmeyer (1004a) (Type). 

Hendersonia acicola Miinch. & Tub., with somewhat smaller 
spores (11-15 X 4—5 /i), is very similar to this collection. Lager- 
berg’s figures (12, figs. 6 & 7) of H. acicola are characteristic of 
this collection, except for the greater constriction at the septa in 
his figures. This collection is kept as a separate species because of 
the additional fact that it is found associated with Hypodermella 
concolor in* much the same manner as Hendersonia acicola has 
been found associated with Hypodermella sulcigena (12). 
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Heteropatella umbilicata (Pers.) Jaap 

Pycnidia usually rather widely scattered, 200-600 X 150-200/x, 
depressed spheric, formed beneath the epidermis but soon erum- 
pent-superficial, often with fragments of this tissue adhering, soon 
strongly pezizoid collapsed. Walls membranous, thin, composed 
of small dark-walled pseudoparenchyma cells which are arranged 
in a radiate aijd “asterinoid'' manner about the central ostiole 
which splits radially to release the spore content. Conidia hyaline, 
long fusoid, lunate, curved, with a tapered base where attached and 
at the apex a long filiform appendage up to 28/n in length, bi- 
septate when mature, but often with only one or no septum visible, 
with several small droplets on each side of the septum, 18-22 X 
1. 5-2.5 /A, without the appet^age. 

S. of Teton Pass: July 11, on Hedysarum uintahense A. Nels. 
(1126) ; Aquilegia coerulea James (ill4b ); Carum Carui L. 
(1132b) ; Agastache urticifolia (Benth.) Rydb. (1121c) ; Li- 
num Lewisii Pursh (1134g); Pedicularis contorta Benth. 
(1135b) and Delphinium Brownii Rydb. (1129e), 

Glory Mt.: June 20, on Cynomarathrum Parryi (S. Wats.) 
Coult. & Rose (1028a). 

Togwotee Pass: July 8, on Myosotis alpestris Schmidt (1213) 
and Helianthclla sp. (?) (1100). 

Skyline Trail: July 24, on Carum Carui L. (1166g) and Aconi- 
turn Bakcri Greene (1169c). 

The proper binomial for this fungus is an open question. It was 
described from the arctic and subarctic, as Septoria ccrcosperma. 
by Rostrup (15, p. 41), and from Beeren Island, as 5*. caudata, by 
Karsten (11, p. 38), both of which were transferred to Rhabdo- 
spora by Saccardo. In 1885, Ellis & Everhart (3, p. 153) erected 
the genus Kellcrmania for such pycnidial forms with appendaged 
spores, and his K. alpha (7, p. 57), on Aquilegia, from the moun¬ 
tains of Colorado, is no doubt this fungus. In 1910, Lind (13, p. 
159) made the combination Kellennania cercosperma and sug¬ 
gested that K. yuccagena E. & E., K. polygoni E. & E., K. Sisy- 
rinchii E. & E., and K. Rumicis Fautr. & Lamb, might all be the 
same species. The recorded measurements of spores for these 
species of Kellennania vary fronu 15-18 x 4 to 45-50 x 10-12 /a, 
but the larger measurements include the length of the appendage. 
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which is quite variable. In 1923, this same fungus was reported 
as Discosia acuta Dearn. by Dearness (2, p. 18) from northern 
Canada. In 1926, Lind (14, p. 170) stated that Heteropatetla 
umbilicata (Pers.) Jaap from the Swiss Alps is this same fungus 
and gives its synonymy in which only Kellermania cer^osperma 
and K. Rumicis, of the above mentioned species of this genus, are 
included. The flattened pycnidium and the radiate cell arrange¬ 
ment of the upper wall, with the radiate splitting about the ostiole, 
would no doubt allow this fungus to be placed in Heteropatella, in 
which case Kellermania would be a synonym of that genus. 
Heteropatella was originally described as having one-celled spores, 
but these have been found to become septate. Grove (8, v. 2, p. 
159) lists several of these synonyms as doubtfully in the genus 
Heteropatella, and Sprague and Cooke (19, p. 48) have reported 
this species under the name of Heteropatclla alpina (E. & E.) W. 
B. Cooke, which should be a synonym. As pointed out by Lind 
(14, p. 170), Heteropatclla has been considered the conidial stage of 
species of Heterosphaeria. In the Wyoming material, it w|| found 
associated with many <lilFerent pyrenomycetous fungi, but no as¬ 
sociated Heterosphaeria was found in any case. 

Whatever the proper name may be, this is one of our most wide¬ 
spread arctic-alpine forms and is reported upon in nearly all the 
floras of such regions. In Wyoming, the tw^elYe collections were 
taken from four stations, all of which have an elevation of 9000 
feet or more. 

Leptostroma Lupini sp. nov. (fig. 6) 

Pycnidia depressa, 25(M00m diametro, 70-100 m alta, dense dispersa vel 
confluentia, primum subepidermalia, deinde superficialia, in superficie caulis 
ut maculae irregulares vel elliptices, 250-1000 m longae evidentia, super- 
fkialiter corrugata, per rimam unam (vel plures) eflerentia; pariete pro- 
senchymatoso, sursum atribrunneo, 10-15 crasso, deorsum discolori. Co- 
nidia cylindrica, bacilliformia, unicellula, hyalina, 9-10.5 a longa, 1.5-2 m 
crassa, ex conidiophoris brevibus. 

Spedmen typicum in caulibus Lupini candicantis Rydb., prope locum dic¬ 
tum “Togwotee Pass,” Tetcm County, Wyoming, 8 Jul., ISMO, legit L. E. 
Wehmeyer, sub numero 1101b, 

Pycnidia on surface as more or less scattered or confluent, elliptic 
to irrq^larly flattened, black spots, 250-l(X)0fi long with a 
wrinkled surface and opening by one or several elongate slits. 
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They are subepidermal, but the epidermis soon disappears, leaving 
them superficial. Pycnidia flattened, 250-400 x 7(>-l 00/u,, outer 
walls of dark brown prosenchyma, 10-15 fi thick, basal wall of dis¬ 
colored host tissue. Conidiophores short, bearing cylindric, bacil¬ 
lar, one-celled, hyaline conidia, 9-10.5 x 1.5-2 /i. 

Togwotee Pass: July 8, on Lupinus candicans Rydb. (1101b) 
(Type) ; and Lupinus (parvifiorusf) (1103a). 

Pellionella tetonensU sp. nov. (figs. 25-26) 

Pycnidia stiperficialia, dense dispersa vel aggregata, globosa, carbonacea, 
atra, 3(Xl-500 m diametro; collo cylindrico, elongate, 400-500 m longo; pariete 
40-50 crasso, bistratoso, extus crasso, atro, intus tenui, hyalino, parenchyma- 
toso. Conidia cylindrica vel oblongi-ellipsoidea, bicellula, non constricta, 8-9 m 
longa, 2.5 m crassa, primum hyalina deinde fusca, abscissa ex conidiophoris in 
pariete pycnidiorum interiore. 

Specimen typicum in caulibus vetustis Lupini paniflori Nutt., prope Teton 
Pass, Jackson, Wyoming, 11 Jul., 1940, legit L. E. Wehmeyer, sub numero 
1110b. 

Appearing on the surface as crowded or clustered, superficial, 
globose, carbonaceous, black pycnidia, 300-500 ft in diameter, with 
an elongate, cylindric, ostiolar neck, 400-500 fi in length. Pycnidial 
wall 40-50/w. thick, consisting of an outer layer of thick, black- 
walled, and a thinner, inner, hyaline-walled pseudoparenchyma. 
Wall lined with short conidiophores bearing the cylindric, oblong- 
ellipsoid, two-celled, non-constricted conidia, which are hyaline at 
firi t but soon become brown and 8-9 X 2.5 fi. 

S. of Teton Pass: July 11, on Lupinus panufloras Nutr., leg. 
L. E. Wehmeyer (1110b) (Type). 

The sufierficial position of these pycnidia is that of the form 
genus Diplodiella, but the elongate ostiolar necks place them in 
Pellionella. No species with these large pycnidia and small spores 
could be found in either of these genera. 

Phaeoseptoria Scirpi sp. nov. (fig. 15) 

Pycnidia late sed aequaliter disi)ersa, 10(>-15 Uai diametro, in contextum 
caulis immersa, erumpentia ut puncta minuta, atra; pariete 5-10 /a crass d, 
atro, parenchymatico. G>nidia longe cylindrici-filiformia, modice curvata, 
38-46 longa, 2-3 m crassa, saepe triseptata vel intus 4-partita, prope septa 
guttulata, pallide lutea, communiter lute^ruraiea. 

Specimen t 3 rpicum in culmis Scirpi tvdidi Vahl, ad Elk Refuge, Jackson, 
Wyoming, 1 Jul., 1940, legit L. E. Wehmeyer, sub numero 107Ih. 
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Pycnidia widely but evenly scattered, immersed in the stem 
tissue, lOO-lSO/bi in diameter, erumpent as minute black spots, wall 
5-10 ft thick, of dark colored pseudoparench 3 mia. Conidia long 
cylindric-liliform, somewhat curved, often triseptate, or with a 
four-parted protoplast, with minute droplets near the partitions, 
pale yellow in color, yellow-brown in mass, 38-46 X 2-3 ft. 

Elk Refuge, Jackson, Wyo.: on Scirpus validus Vahl, July 1, 
leg. L. E. Wehmeyer (1071b) (Type). 

This species was found associated with Metasfhaeria juncinclla 
(1071a) and might be its conidial stage. The colored conidia place 
it in Phaeoseptoria, Similar species are Septoria Scirpi Sacc. 
with similar but hyaline spores and 5*. narvisiana Sacc. with dilute 
olive, but 5-7-septate spores. 


PHOMA 

The taxonomic situation in the genus Phomui is similar to that 
mentioned under Mycosphacrella (22). So many s})ecies^ simi¬ 
lar morphology have been described upon the basis of host differ¬ 
ences, that this means of distinction is practically forced upon one, 
even though it seems probable that a species may not be limited in 
its host range. In Table I, the collections of Phoma and Macro- 
phoma are arranged according to their spore theasurenients, and 
more or less arbitrarily divided into species as indicated by the 
lines of separation. ^ 

Phoma bacilliformia sp. nov. (fig. 7) 

Pycnidia dense dispersa, in areis obscuris cauliuni Scnecionis, 20(V-3U0m 
diametro, immersa; ostiolo brevi cylindrico, per epidermatem erumpentc; 
pariete tenui, 10->20 m crasso, in aetate modice collapsa. Conidia brevta, 
cylindrica, bacilliformia, hyalina, 2-3 m longa, 0.8-1 ft crassa. 

Specimen typicum in caulibus vetustis Senccionis, secus viam **Skyline 
Trail,” Teton National Park, Wyoming, 24 Jul., 1940, legit L. E. Weh¬ 
meyer, sub numero 1177b. 

Pycnidia thickly scattei-ed on somewhat discolored areas of the 
stem, flattened spheric, 200-300 ft in diameter, immersed, erumpent 
through the epidermis as short, prominent, cylindric ostioles, thin- 
walled (10-20ft), collapsing .somewhat in age. Conidia short, 
cylindric, bacilliform, hyaline, 2-3 X 0.8-1 ft. 
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No. 

Host 

Spore Range 

Pycnidia 

1177b 

Senecio 

2-3X0.8-1 

200-350 

10>5 

Lactuca 

3.5-4 X1-1.5 

70-100 

1086c 

Penstemon 

3.S-4.5X1-2 

150-2.S0 

1185d 

Draba 

3.S-5.5X1-2 

200-250 

1074 

POLEMONIUM 

4-5.5 X2..S-3 

200-300 

106Sb 

Lupinus 

4-7X2.5-3.5 

200-350 

1095a 

Pedicularis 

7-11X1.5-2 

200-250 

1097b 

Pedicularis 

7-11X1.5-2 

200-250 

lOJSa 

Pedicularis 

(6) 7-9X2-2.5 

200-400 

1032b 

Syntheris 

7-10.5X2-2.5 

200-250 

1109c 

Agastache 

7-9X2.5-3.5 

200-300 

1128c 

Valeriana 

8.5-9:5X2.5 

200-300 

1055b 

Sphaeralcea 

9-11 (13)X2.5-3.S 

200-300 

1090 

Lin*'m 

9-15X2.5-3.5 

100-150 

1211a 

Gillia 

10-14X1.5-2 

200-300 

1022b 

Umbellifer 

10-14X1.5 

350-500 

1113c 

Erigrron 

12.5-14X2-2.5 

100-150 

1016c 

Penstemon 

12-15X5-6 

150-250 

1171a 

Mimulus 

18-26X5-6.5 

200-250 


Skyline Trail: July 24, on Scftecio sp. (117* h) (Type). 

This collection differs from all of the others in the very small 
spores. 

Phoma pulchellicola sp. nov. (fig. 8) 

Pycnidia in areis mycelii atrifuscis, dense septatis superficialis reptantis 
dispersa; suhepidermalia, parva, 70-100 m diametientia, atribrunnea, poro uno 
perforata; hyphis superficialibus saepe lateraliter in ligulis unitis. Conidia 
minuta, fusiformia, eseptata, hyalina, biguttulata, 3-5 M longa. 1-1.5 m crassa. 

Specimen typicum in caulibus vetustis Lactucac pulchellae (Pursh) DC., 
prope Snake River, Jackson, Wyoming. 11 Jul., 1940, legit L. E. Wehmeyer, 
sub numero 1075. 

Pycnidia on small blackened areas caused l)y a rich dark brown, 
closely septate, creeping, superficial mycelium, with ‘the h 3 rphae 
often united into ribbon-like strands. Pycnidia subepidermal, 
small, 70-100 fi in diameter, dark brown, with a pore-like opening. 
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Conidia minute, fusoid, one-celled, hyaline, 3.5-4 X 1-1,5 fi, with 
a small guttula in each end. 

On Lactuca pulchella (Pursh) DC., Snake River, Jackson, 
Wyo., July 11, 1940, leg. L. E, Wehmeyer {1075) (Type). 

The spores and pycnidia of this collection are similar to those 
given for Phyllosticta decidua Ell. & Kell., which has been re¬ 
ported from many hosts including Lactuca, from Wisconsin, by J. 
J. Davis, Tehon (21, p. 245), however, describes a new species 
Phyllosticta scariolicola, on the basis of its cjccurrence upon a 
separate host species of Lactuca, and states that the differences of 
host limitation and ascus stage association in the decidua group 
make this advisable. If such theoretical differences are used in the 
separation of species, it forces one to describe this species as new 
because of its different specific host or monograph the group in 
order to find its proper position. 

Phoma jejuna sp. nov. (fig. 9) 

Pycnidia distanter vel dense dispersa, paulo depressa, 150-300 M^iametro, 
pariete tenui. Conidia breviter cylindrica, unicellula, bacilliformia, hyalina, 
3.5-5.5 1 *- longa, 1-2 m crassa. 

Specimen typicum in cauHbus vetustis Penstewonis stcnoscpali (Gray) 
Howell, in loco dicto “Cream Puff Mt.,“ Jackson, Wyoming, 5 JuL, ISMO, 
legit L. E. Wehmeyer, sub numero 1086c, 

Pycnidia widely or thickly scattered, somewhat depressed- 
spheric, thin-walleJ, 150-300/4 in diameter. Conidia obkmg-cy- 
lindric, bacillar, one-celled, hyaline, 3.5r5.5 X 1-2 /n. 

Cream Puff Mt.: July 5, on Penstemon sfcnoscpalits (Gray) 
Howell, leg. L. E. Wehmeyer (1086c) (Type). 

Hoback Canyon: Red Creek, July 29, on Draba lutcola Greene 
(1185d). 

Phyllosticta Pentastemonis Cke., the only species described on 
these hosts, which approaches these collections, has spores which 
are oblong-ovoid to ellipsoid and 5 X 3 /t, which are more like 
those of the following secies with broader spores. 

Phoma minuta $p. nov. (fig. 10) 

Pycnidia dense dispersa, depressiuscule globosa, 200-350 m diametro; os- 
tiolo papilltformi, central!. Conidia cylindrica vel breviter ellipsoidea, uni¬ 
cellula, hyalina, 4-6 (7 Xm longa, 2-3 m crassa. 
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Specimen typicum in caulibus vctustis Polewonii occidentalism ad Elk 
Refuge, Jackson, Wyoming, 1 Jul., 1940, legit L. E. Wehmeyer, sub numero 
1074. ' 

' Pycnidia thickly scattered, somewhat depressed spheric, with a 
central papillate ostiole, 200-350 ft in diameter. Conidia one- 
celled, hyaline, cylindric to oblong-ellipsoid, 4-6 (7) X 2^3 ft. 

Elk Refuge, Jackson, Wyo.: on Polemonium occideniale Greene, 

' July 1, leg. L. E. Wehmeyer (1074) (Tyjie). 

Camp Davis: June 26, on Ltipinus parviflorus Nutt. (1065b). 

No similar species seems to be described on either of these hosts. 
This species resembles the last except for the broader spores. 

If 

4 

Phoma Pedicularis sp. nov. (fig. 14) 

Pycnidia dispersa, depresse globosa, 200-250 m diametro, in cellulas sub- 
epidermales immersa. Conidia cylindrica, recta vel paulum curvata, hyalina, 
7-11.5 M longa, 1.5-2 m crassa. 

Specimen typicum iti caulibus vetustis Pedicularis bractcosae Benth., prope 
Togwotee Pass, Teton Co., Wyoming, 8 Jul., 1940, legit L. E. Wehmeyer, 
sub numero 1095a. 

Pycnidia scattered, depressed-spheric, 200-250 ft diameter, im¬ 
mersed beneath the epidermis. Conidia cylindric, straiglit or 
slightly curved, one-celled, hyaline, 7-11.5 X 1.5-2 ft. 

Togwotee Pass: July 8, on Pedicularis bracteosa Benth., leg. L. 

E. Wehmeyer (1095a) (Type), and P. racemosa Dougl. 

(1097b). 

This species is similar to P. hcrbicola and P. herbarum, but has 
narrower spores than either. It is also similar to P. viontenegrina 
Bub., but has larger pycnidia. Both collections were found in 
association with Apiosporella alpina. 

Phoma hcrbicola sp. nov. (fig. 11) 

Pycnidia dispersa vel aggregata, sub epidermate immersa, deinde sui>er- 
hcialia, depressiuscule globosa, 200-400 m diametro; ostiolo central!, per- 
forato; pariete crasso, ex parenchymate crasso, atro. Conidia cylindrica vel 
subellipsoidalia, continua, hyalina, (5.5) 7-10.5 M longa, 2-2.5 m crassa. 

Specimen typicum in caulibus vctustis Syntheris dissectac Rydb., in monte 
dictu, “Glory Mountain,*’ Jackson, Wyoming, 20 Jul., 1940, legit L. E. Weh¬ 
meyer, sub numero 1032b. 

Pycnidia scattered or grouped? sub-epidermal, becoming crum- 
pent, somewhat depressed-spheric, 200-400 /* in diameter, with a 
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central pore-like ostiole and thick walls (40-50/t) of coarM dark 
pseudoparenchyma. Conidia cylindric to cylindnc-ellipsoi^ one- 
celled, hyaline, (S.S) 7—10.5x2-2.5#*. 

Glory Mt.: June 20, on Syntheris dissecta Rydb., leg. L. E. 
Wehmeyer {1032b) (Type). 

Teton Pass Rd.: June 20, on Pcdicularis bracteosa Bcnth. 
{1035a). 

These collections are very similar to those given under P. her’- 
barum, but the conidia are somewhat narrower and more cylindric, 
P. coloradensis Earle, on Pcdicularis^ is given with spores 8-10 X 
3-4 which are more like those of P. herbarum. 

Phoma herbarum West. 

Pycnidia rather widely scattered, just beneath the epidermis, 
slightly depressed globose, 200-300/1 in diameter, with a central 
papillate ostiole. Conidia cylindric to cylindric-ellipsoid, one- 
celled, hyaline, 7-11 X 2.5-3.5 /i. 

Hoback Forest Camp: June 25, on Sphaeralcea rivularis 
(Dougl.) Torn {1055b). 

S. of Teton Pass: July 11, on Valeriana sp. {1128c) and Agas- 
tache urticifolia (Benth.) Rydb. {1109c). 

Phoma herbarum and its many varieties on various herbaceous 
stems are given as having spores 6-11 X 3-4 /i. These collections 
seem to fit it most closely. I'he variety Vvlcriana is given by 
Saccardo (Syll. Fung. S: 133) as having spores 6 X 3.5/i. The 
collection on Agastache is similar to P. Lophanthi Bub., but that 
species has narrower spores (1.5-2/i). On Sphaeralcea the 
spores (9-11-13/i) are somewhat longer than on the other hosts 
(7-9/1). 

Phoma fusispora sp. nov. (fig. 13) 

Pycnidia dense dispersa, 100-150/4 diamelro, depresse globosa, in macuHs 
griseis cum hyphis reptantibp, fuscis, superficialibus; ostiolo perforate, 
deinde late fisso, ultimum basi cupuliforme. Conidia fusiformia vel fusi- 
formiter ellipsoidalia, continua, hyalina, 9-15/4 longa, 2.5-3.5/4 crassa. 

Specimen typicum in caulibus vetustis Lini Lewisii Pursh, in monte dictu, 
'^Cream Puff Mountain,*’ Jackson, Wyoming, 5 JuL, 1940, legit L. E. Wch- 
meyer, sub numero 1090. 
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Pycnidia thickly scattered, with a certain amount of creeping 
brown surface mycelium, giving the infected areas a somewhat 
grayish discolored appearance, depressed-globose, 100-150 /t in di¬ 
ameter, ostiolar opening at first perforate, then somewhat elongate^ 
and finally widely ruptured, leaving only the cup shaped base of 
the pycnidium. Conidia fusoid to fusoid-ellipsoid, one-celled, hya¬ 
line, 9-15 X 2.5-3.5 fk. 

Cream Puff Mt.: July 5, on Linum Lennsii Pursh, legit L. E, 
Wehmeyer (1090) (Type). 

This differs from the P. herbarum collections in the longer, more 
fusoid spores and the surface hyphal growth. P. linicola Bub. has 
curved allantoid spores 7-11 > 2.5-3.5 fi. 

Phoma linearispora sp. nov. (fig. 16) 

Pycnidia dense sub epidermate paulum discolore dispersa, circumscriptione 
rotunda vel elliptica, 300-500 X 200-350 m, depresse globosa; ostiolo cylin- 
drico, papilliformi vel pauium elongato, erumpente; pariete 20-30 m crasso, 
parenchymatoso, parvicellulo, atrimembranoso. Conidia longe cylindrica, con- 
tinua, hyalina, recta vel paulum curvata, 4-guttulata, interdum subconstricta, 
10-14 M longa, 1.5-2 crassa. 

Specimen typicum in caulibus vetustis plantarum Umbelliferarum, prope 
Teton Pass, Jackson, Wyoming, 20 Jun., 1940, legit L. E. Wehmeyer, sub 
numero 1022b. 

Pycnidia rather thickly scattered, circular to elliptic in outline, 
300-500 X 200-350 ft, immersed lieneath the slightly discolored 
epidermis, flattened-spheric and erumpent as a papillate to slightly 
elongate, cylindric ostiole, wall 20-30 ft thick, of small dark walled 
pseudoparenchyma. Conidia long-cylindric, one-celled, hyaline, 
straight to slightly curved, with four or more small droplets and 
sometimes with the suggestion of a central constriction, 10-14 X 
1.5-2 

S. of Teton Pass: June 20, on Umhellifcr stems (1022b) (Type) 
and Gillia Watsonii Gray (1211a). 

Phoma wyomingensis sp. nov. (fig. 17) 

Pycnidia dense dispersa, 150-250 m diametro, aspera, globosa, vel depressa, 
erumpentia, deinde superheiaiia; ostiolo ccntrali, papilliformi; pariete 20-40 m 
crasso, atro, crasse parenchymatoso. Conidia cylindrica, unicellula, hsralina, 
crasse granulosa, 12-15longa, 5-6 m crassa, in conidiophoris crassis. 

Specimen typicum in caulibus vetustis Penstemonis glabrat Pursh, prope 
Camp Davis, Jackson, Wyoming, 18 Juft., 1940, legit L. E. Wehmeyer, sub 
numero 1061c. 
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Pycnidia thickly scattered* rough, black, cnjnipent-supefficiri, 
globose to flattened, 150^250 fi in diameter, with a central, papil** 
late ostiole and a thick (20-40 a*) wall of very black, thick-walled 
pseudoparenchyma. Conidia cylindric-oblong, one-celled, h)raline, 
with a coarsely granular cytoplasm, 12-lS X 5-6/*, borne on short 
conidiophores. 

Camp Davis: June 18, on Penstemon glabcr Pursh {W16c) 
(Type). 

This could l)e placed in Macrophoma, but there is no similar 
species described on Penstemon, in either genus* 

Phoma selenophomoides sp. nov. (fig. 19) 

Pycnidia 100-150 A* diametro, dense dispersa, depresse globosa, sub cuticula 
formata, deinde enimpentia. superficialia, et paulum collapsa. Conidia fusi- 
formia, inaequilateralia vel paulum curvata, continua, hyalina, guttulata, 
12.5-14 M longa, 2-2.5 M crassa. 

Specimen typicum in caulibus vetustis Erigerontis salsuginosi Gray, prope 
Teton Pass, Jackson, Wyoming, 11 Jul., 1940, legit L. E. Wehmeyer, sub 
numero 1113c, 

Pycnidia 100-150/* in diameter, shiny black, scattered^ocally, 
formed beneath the cuticle and soon erumpent-superficial. flattened- 
spheric, becoming somewhat collapsed, with a minute papillate 
ostiole. Conidia fusoid, inequilateral or somewhat curved, one- 
celled, hyaline, with small guttulae, 12.5-14 X 2-2.5 /*. 

S. of Teton Pass: July 11, on Erigeron saliuginosus Gray 
(lllSc) (Type). 

This species is barely covered by the cuticle and soon lieconies 
superficial and appearing as an Aposphaeria. The spores approach 
the shape of those found in Sclenaphoma, 

Macrophoma Mimuli sp. nov. (fig. 18) 

Pycnidia dispersa. immersa, depressiuscule globosa, 20(1-250 diametro; 
pariete 40-50 a* crasso, ex parenchymate crasso, atro. Conidia continua, 
hyalina, cylindrici-fusiformia, recta vel paulum curvata, 18-26 longa, 5-6.5 ft 
crassa. 

Specimen typicum in caulibus vetustis Mimuli Letvisii Pursh, secus viam 
‘^Skyline Trail,” Teton National Park, Wyoming, 24 Jul., 1940, legit L. E. 
Wehmeyer, sub numero 1171 d, 

Pycnidia scattered, immersed, somewhat depressed-spheric, 200- 
250/* in diameter, walls thick (40-50/*), of coarse black pseudo¬ 
parenchyma. Conidia one-celled, hyaline, cylindric to fusoid-cylin- 
dric, straight or slightly curved or bent, 18-26 X 5-6.5 /*. 
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Skyline Trail: July 24, on Mimulus Lcwisii Pursh {1171a) 
(Type). 

This is associated with Apiosporella Mimiili and may be its 
conidial stage. 

Phylloaticta Pachystimae sp. nov. 

Efficiens araentationem follonim de causa separationis epidemiatis a chlo- 
rcnchymate. Pycnidia epiphyila, dense dispersa, in tota superficie folii, ut 
puncta minuta, irregularia, dispersa, 150-170 x 80-100/4, sub epidermate 
ruguloso; pariete tenuiusculo. Conidia ellipsoidalia vel fusiformiter ellip- 
soidalia, continua, hyalina, 9-14/4 longa, 4-5/4 crassa; pariete incrassato, in 
conidiophoris brevibus, apice angustatis. 

Specimen typicum in foliis Pachystimac Myrshutis, prope Granite Creek, 
Hoback Canyon, Jackson, Wyoming, 1 Aug., 1940, legit L. E. Wehmeyer, 
sub numcro 119S» 

Causing a graying or silvering of the leaves as a result of the 
separation of the epidermis from the internal tissues. Pycnidia 
epiphyllous, thickly scattered over the entire leaf surface as minute 
dots, flattened, lS0-170x 80-100/*, imbedded l)eneath the often 
' wrinkled epidermis, irregular in shape, walls rather thin. Conidio- 
phores short, taper-pointed, l)earing the ovoid to fusoid-ellipsoid, 
one-celled, hyaline conidia, which are very thick-walled and meas¬ 
ure 9-14 X 4-5 fi, 

Hoback Canyon: Granite Creek Canyon, Aug. 1, on Pachystima 
Myrsinites PaI. {1198) (Type). 

Phyllosticta Arnicae (Fck.) Sacc. 

Forming large, circular, browm, dead spots, w'ith a yellow margin. 
The conidia in this collection are cylindric, bacillar, hyaline, 3-3.5 
X 0.5—0.8 /*. 

Hoback Canyon: Red Creek, June 30, on Arnica sp. {1186). 

The conidia of P. Arnicae are given as 6 X 1 /*, but Seaver (16), 
in his account of the Phyllostictales, gives the spores of a Colorado 
specimen as 3-4 X 1/*, and Solheim (17, 2, p. 96) gives the 
spores of a Wyoming specimen as 3-5-7 X 1 /*. This collection 

seems to fit these American reports. 

✓ 

Rhabdospora pleosporoides Sacc. var. Drabae var. no \. 

Pycnidia dispersa, sub epidermate, 2(Jp-400/4 diametro, d^ressa, paulum 
collapsa vel cupulifortnia; ostiolo brevi, cylindrico; pariete membranoso, 
parenchymatoso. Conidia longe fusiformia, acicularia, plerumque utrinque 
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Creek, IfabMk Cuvoa, Jadceon, WyanfMV,» JtdU l«0l L E. Weh- 
mejwr. idb mmera liSSe, 

Pycnidia acattared, aubepidemaal, 20(M00^ in diameter, flat¬ 
ten^, somewhat collapsed or saucer-shaped, with a dioit cylindric, 
central osdole, wall membranous, parenchymatous. Coni^ long 
fusiform, needle-Itke, usually tapa4d at toth ends, but somedmes 
rounded, one-celled, hyaline, occurring in three different length 
groups, 8.5-14, 25-^3, or 40-50 x 0.8-1 /». 

Hoback Canyon: Red Creek. July 29, on Draba lutcola Greene 
{llSSc) (Type). 

When first examined this collection was assumed to have three 
species of Septorta upon it, because the spores in separate pycnidia 
seemed to be of different lengths. However, spores of several 
lengths were later often found in one and the same pycnidium 
Spores of the two shorter lengths are the more common. All 
spores are of the sime diameter and general shape. ^Whether 
these spores are formed in different lengths or are the result of 
fragmentation, could not definitely be determined, but the former 
seems to be the more proliable case There are often a few brown¬ 
ish rhizoidal hyphae growmg out from the lower side of the 
pycnidium. 

In general, this collection fits very well the description of Rhab- 
dospora Cirstt Karst. Grove (8. 1, p. 437) gives Septorta (Rhah- 
dospora) pleosporoides var. Cirsti Karst as a synonym of this 
species and says that it is reported as the conidial stage of Leplo- 
sphaerta doltolotdes var. Cirsit or Ophiobolus Ctrsii. Lepto- 
sphaerta eustoma is found on the above stems of Draba Several 
varieties of R, pleosporoides with spores varying from 20 to 52 /i in 
length have been described on different hosts. My collection no 
doubt belongs to this same species complex. It differs in the 
presence of three different length-groups among the spores. 

Selenophoha Donacis var. stomaticola (Bauml.) Sprague & 

A. G. Johnson (fig. 20) 

On surface as thickly scattered, seriately arranged, circular to 
elliptic, black dots, which are the immersed pycnidia, 80-150 p in 
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' c}i|iMter» whWi op**i by » coitnU pore>Iike ostide, have a pseudo- 
parencbjnnatic wall apd came a sUg^t grayish discoloration of the 
surface. Couidia lunate-fusoid, somewhat curved, ends acute, one- 
celled, hyaline, 14-20 X 1.5-2^ 

Cream Puff Mt.: July 5, on culms of an unidentified grass 
(1088a). 

This material was sent to Dr. R. Sprague, who kindly identified 
it as the above variety (Mvcoukjia 37 : 639), characterized by the 
somewhat shorter spores. 

Selenophoma maculicola sp. nov. (fig. 21) 

Pycnidia globosa vel depressa, 100-200 m diametro, singula vel confluentia, 
stromatica, in maculis atris, ininutis, ex hyphis fuscis, reptantibus, torulosis 
formatis. Conidia lunati-fusiformia, curvata, ad apicem acuta, unicellula, 
hyalina vel pallide lutea, 23-26 m longa, 4.5-5 m crassa. 

Specimen typicum in caulibus vetustis Pseudocymoptcrt anisati (Gray) 
C. & R., prope Hoback Canyon, Jackson, Wyommg, 16 JuL, 1940, legit L. E, 
Wehmeyer, sub numero 1221a 

Forming small blackened spots, consisting of radiating or mat¬ 
like masses of toruloid, dark brown hyphae, upon which the pyc¬ 
nidia arise as thickened, globose or flattened, often confluent masses 
with one or several cavities 50-100 fi in diameter. Pycnidia lOG- 
200 fjL in diameter. Conidia lunate-fusoid, somewhat curved, acute 
at the ends, one-celled, hyaline or faintly yellowish, 23-26 X 4.5- 
5 a. 

Hoback Canyon: July 16, on Psendocymoptcrus anisatHS (.Gray) 
C. &R. (1221a) (Type). 

Dr. R. Sprague (in litt.), who kindly examined this material 
also, states that he has not seen this Selcnophonia during his ex¬ 
tensive studies of the genus. He rightly points out that the method 
of formation and character of the pycnidia are somewhat atypical 
for this genus. 

Septoria PUNCTOiDEA Karst. 

Elk Refuge: Jackson, Wyo., July 1, on Juncus filiformis L. 
(1072d). 

This species is associated with^Mycosphaerella perexigua (see 
discussion (22) under that species). 
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Septoria Symphoricarpi E. & E. 

Spots irregular, 2-10 mm. in diameter, bounded by the veins, 
with a central tan, necrotic area, bearing the immersed, thin-walled 
pycnidia, which are 100-150 ^ in diameter. Conidia long cylindric, 
occasionally somewhat fusoid toward the ends, often apparently 
uni- to tri-septate, 41-70 x 2-2.5 gi. 

Camp Davis: July 7, on Symphoricarpos paucifiorus (Robb.) 
Britt. {1093). 

This fits the description of Ellis' species except for the larger 
spots and longer spores. Solheim (17, 3, p. 39) in describing a new 
species (5*. signalensis) on Symphoricarpos orophilus, differing in 
the broader (3-4/i) spores, states that he finds the spores of S. 
Symphoricarpi to be 30-64 X 2-2.5 fi, which would fit this collec¬ 
tion. 

Sirexcipula wyomingenais sp. nov. (figs. 23-24) 

Pycnidia sub epidermate formantia, mox enimpentia et superficialia, 250- 
600 M diametro, primum subglobosa vel modice depressa, deinde pezSiidea vel 
irregulariter collapsa, cum uno papillo vel crista ventral!; pariete tenui, atri- 
parenchymatico, sursum cellulis modice radiatis dispoaitis; ostiolo fissiformi, 
rimoso, aetate radiato. Conidiophori numerosi, filiformcs, paralleles, hyalini, 
60-100/i longi, regulariter septati, in fragmenta cytindrica, bacilliformia, ut 
conidia unicellula, 7-9 m longa, 2 M crassa, separantes. 

Specimen typicum in caulibus vetustts Lupini canUcantis Rydb., prope 
Teton Pass, Jackson, Wyoming, 11 JuL, 1940, legit L. E. Wchmcyer, sub 
numero 1101c, 

t 

Pycnidia arising beneath the epidermis, but soon erumpent and 
then entirely superhciaj, 250-6()pfi in diameter, sul^lobose or 
somewhat depressed at first, wall thin, composed of a thin outer 
layer (10-15,.) of dark walled pseudoparenchyma and a thicker 
inner layer (20-^,.) of thin-walled hyaline parenchyma, soon 
collapsing in a pezizoid or irregular fashion, leaving a central 
ostiole-like papilla or ridge. Surface wall slightly radiate in cell 
arrat^ement, ostiolar opening slit-like with a radiate splitting of 
the wall. Conidiophores consisting of numerous, parallel, filiform, 
hyaline hyphae, 6&-100,. long, from the inner cell wails, and be¬ 
coming regularly septate'into cylindric, bacilliform s^ments, which 
fall apart as the one-celled, hyaline conidia which are 7-9 X 2 

Togwotce Pass: On Lupinus candicans Rydb., July 8 {1101c) 
(Type). 
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S. of Teton Pass: July 11, on Hedysarum uintahense A. Nels. 

(1126a) and Aquilegia coerulea James (1114e), 

The pycnidia of this species were, in some cases, found asso¬ 
ciated with those of Heteropatella umhilicata and have a structure 
very similar to those of the Heteropatclla, but have entirely differ¬ 
ent spores. The radiate character of the upper wall is not so 



T iG. 23. Pycnidiufn of Sircxcipula wyominycfisis sp. nov. to show radiate 
cell arrangement and ostiolar split of the upper v/all and filiform, frag¬ 
menting conidiophores. 

Fig. 24. Conidiophore of Sircxcifnila wyomingetisis sp. nov., to illustrate 
their fragmentation into conidia. 

Fig. 25. Vertical section of pycnidium of Pdlmtclla tctoncnsis sp. nov. 

Fig. 26. Conidia of PeUioncUa tctoncnsis sp. nov. 

Fig. 27. Portion of surface of stroma of Stcganosporium tubcrcuHforfne 
(£. & £.) comb. nov. showing manner of conidial formation. 

Fig. 28. Conidia of Stcganosporium tubcrculiformc (E. & E.) comb. nov. 

apparent, but the elongate ostiolar opening and the radiate splitting 
of the wall about it are characteristic of the Discellaceae. Even 
though the pycnidium does collapse in a pezizoid or wrinkled 
manner, it is definitely flattened-globose at first and might be 
placed in the Sphaerioidaceae on this basis. Of the genera with 
similar formation of the spores by septation of a filament, Siro- 
coccus is given by Hohnel (9, 16, p. 119) as belonging in the 
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Leptostromataceae and Sirophoma is described as being immersed 
in bark, with a flattened ostiole. Desmopaiella Hohn. (10, p. 76), 
which is considered a conidial stage of Heteropeziza, has a flatter 
pycnidium and branched conidiophores. Peckia, as interpreted by 
Hohnel (9, 16, p. 127) in P, ^nontana, is without an ostiole and 
very similar. Sirexcipula, which according to Bubak (1, p. 295) 
differs only in the one-celled spores from Siropatella (which, in 
turn, is described with similar elongate to radiately split ostioles), 
seems to fit even better. 

The collection on Aquilegia exuded its immature conidiophores 
in their entirety, in which condition this species is easily mistaken 
for a Septoria, As in the case of Heteropatella mnbilicata, these 
collections were all taken from elevations of 9000 feet or more. 

Steganosporium tuberculiforme (E. & E.) comb. nov. (figs. 
27-28) 

On surface as scattered, circular to elliptic, olive-black, granular, 
plane to concave discs, 250-500 /a in diameter, erumpenf^rough 
the periderm and surrounded by a shallow collar of this tissue. 
Stromata consisting of a basal mass of coarse, thick-walled, black 
pseudoparenchyma, arranged more or less in parallel rows, and 
cutting off from the apical hyphae, all over the surface, conidia 
consisting of irregular, muriform, brown masses of cells, 17-32 X 
9-10.5/1, or sometimes larger. These masses of cells appear to 
arise by the division of component groups of colls in the apical por¬ 
tion of the conidiophore h\pliae. The individual cells are 4-5/i 
in diameter. 

S. of Teton Pass: July 11, uh Samhucits microbotrys Rydb. 
{1133). 

It is difficult to say in what genus this fungus should lie placed. 
It would run to Endobotryella in the Melanconiaceae, but that 
genus and Endobotryon, according to Hohnel (9, 9,^). 1534), are 
like Thyrsidium, with hyaline basal conidiophores. Thyrostroma, 
Bonordoniella and Clathrococcum, in the Tuberculariaceae, are also 
possibilities as is Steganosporium, in the Melanconiaceae. 

Sporodesmium, under which generic name this species and 5*. 
subcupulatum were described by Ellis (4, p. 384), is in the Hypho- 
mycetes, but Ellis describes both these species as *‘tuberculate” and 
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with muriform spores, subglobose to clavate-oblong* in S. sub- 
cupulatum and sub-cuboid to subglobose in S. tuberculijorme. My 
material covers the spore range of both of these species, which are 
probably synonymous. It is difficult to interpret the irregular 
spores, but they are muriform at maturity, and since the fungus 
does not fit in Endobotryella, it is placed in Steganosporium. 
Since the second species described, Sporodesmium tuberculijorme, 
seems to fit my collection better, its specific name is used. 
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EXPLANATION OF FIGURES 

(All spores are drawn to a scale of approximately 1 mm. equals 1 m) 

Fig. 1. Conidia of Apiocarpella Hedysari sp. nov. 

Fig. 2. Conidia of Apiocarpella macrospora (Speg.) Syd. 

Fig. 3. Conidia of Diplodina attenuata sp. nov. 

Fig. 4. Vertical section of pycnidium of Hendersonia pmicola sp. nov. on 
pine needle. 

Fig. 5. Conidia of Hendersonia pmcola sp. nov. 

Fig. 6. Conidia of Leptostroma Lupini sp. nov. 

Fig. 7. Conidia of Phoma bacilliformis sp. nov. 

Fig. 8. Conidia of Phoma pulchellicola sp. nov. 

Fig. 9. Conidia of Phoma jejnna sp. nov. 

Fig. 10. Conidia of Phoma minuta sp. nov. 

Fig. 11. Conidia of Phoma hcrbicola sp. nov. 

Fig. 12. Conidia of Phoma herlHfrum West. 

Fig. 13. Conidia of Phoma i%usiipora sp. nov. 

Fig. 14. Conidia of Phoma Pedicularis sp. nov. 

Fig. 15. ConMia of Phaeoseptoria Scirpi sp. nov. 

Fig. 16. Conidia of Phoma Ihiearispora sp. nov. 

Fig. 17. Conidia of Phoma wyommyensis sp. nov. 

Fig. 18. Conidia of Macrophoma Mimuli sp. nov. 

Fig. 19. Conidia of Phoma selenophomoides sp. nov. 

Fig. 20. Conidia of Selenophoma Donacis var. stomaficola (Baiiml.) 
Sprague and Johnson. # 

Fig. 21. Conidia of Selenophoma maculicola sp. nov. 

Fig. 22. Vertical section through pycnidial cavities of Selenophoma macu- 
licola sp. nov. 



A PREVIOUSLY UNDESCRIBED FUNGUS 
CAUSING A LEAF SPOT OP BAMBOO 

Lelano Shanor^ 

(with 8 figures) 

Although a considerable number of fungi have been reported as 
parasites of the leaves of bamboo, one occurring on specimens 
received by Mr. J. A. Stevenson of the Division of Mycology and 
Plant Disease Survey. Bureau of Plant Industry, Soils, and Agri¬ 
cultural Engineering, from El Salvador, which causes a leaf spot 
of Arthrostylidium racemiflorum Steud., appears to be undescribed. 
This sample of infected leaves was sent by the Bureau of Ento¬ 
mology and Plant Quarantine with a request for a detennination of 
the fungus causing the leaf spot. Additional leaves infected with 
the same fungus were found later when specimens of the same host 
which were on deix)sit in the United States National Herliarium, 
Washington. D. C., were examined. 

Through the courtesy of Dr. H. L. Ma.son, Curator of the 
Herbarium, University of California, the entire El Salvador collec¬ 
tion, Tucker no, 750, from which the original samples were taken 
was placed at my disposal for study. On the first leaves examined 
only a pycnidi^l fungus was found associated with the leaf spot 
disease but, when additional material was made available, ascomata 
were observed developing along with them. This material had 
been steam sterilized before it was received so that no opportunity 
to establish the relationship of the two phases by a comparison of 
cultures derived from conidia and from ascospores was afforded, as 
would lie desirable, provided, of course, that this fungus could be 
grown on artificial media. 

^ Formerly Pathologist, Emergency Plant Disease Prevention Project, 
Bureau of Plant Industry, Soils, and Agricultural Engineering, United States 
Department of Agriculture, Beltsville, Maryland. 

The author wishes to express his sincere appreciation to Mr J. A. Steven¬ 
son for placing the original samples at his disposal; to Dr. W. W. Diehl for 
helpful suggestions; to Miss Edith K. Cash for the preparation of the Latin 
diagnoses; and to Mrs. Agnes Chase for the determination of the host. 
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Figs 1-7 Leaf spot of Bamboo. 
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THE characteristics OF INFECTED AREAS 

The spots caused by this organism are oval, linear, or fusiform 
in shape and quite small, seldom reaching a length greater than 5 
mm. or a width greater than 2 mm. The tissue of the invaded 
areas becomes necrotic and, evidently soon after infection has 
occurred, diseased tissue turns a yellowish brown color. When 
the black stroma of the fungus has developed in them, the para¬ 
sitized areas stand out quite strikingly in the green leaf tissue 
(figs. 1, 2, 3). Spots lack a definite margin but laterally are usu¬ 
ally somewhat limited by the veins of the leaf and there is no evi¬ 
dence of a border of a different color surrounding them. The indi¬ 
vidual spots caused by a single infection are usually widely scattered 
on the leaflets but are sometimes sufficiently close together for their 
necrotic areas to coalesce (fig. 2). The pycnidial stage of the 
fungus apparently precedes the ascocarpic stage and commonly is 
the only phase encountered on infected leaflets. In the material 
which I have examined, ascocarpic fructifications have never been 
seen to develop indejiendently. 

THE PYCNIDIAL PHASE 

Pycnidial stromata (figs. 2, 3, 6) develop within the leaf tissue, 
usually nearer one or the other of the epidermal layers, in all 
pn'babilit> nearer that one through which infection occurred. The 
outer wall of each stroma is thicker than th*^' inner one and as it 

EXPLANATION OF FIGURES 1-7 

Fig. 1, Leaves of Arthrostylidium raccmiflomm Steud. showing numer¬ 
ous infected areas caused by the leaf-spot fungus. Pycnidial and ascocarpic 
phases are both present on the central leaf; only pycnidial phase on the 
other two. Approx. X 1. 

Figs. 2 and 3. Higher magnification of spots with pycnidial stromata. 
Approx. X 10. 

Figs. 4 and 5. Higher magnification of spots with both pycnidial stro¬ 
mata and ascocarps. Figure 4 of dry material; figure 5 after soaking 1 hour 
in distilled water. Approx. X 10. 

Fig. 6. Median longitudinal section through a pycnidial stroma showing 
locules filled with conidia. Approx. X 72. 

Fig. 7. Cross section through pycnidial stroma (P) and ascocarp (A) 
showing attachment of the ascocarp through ruptured epidermis of leaf (E>. 
Approx. X 100. (Figures 1-5 by Robt? Taylor; figures 6 and 7 by the 
author.) 
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develops the epidermal cells become somewhat confluent with it. 
Stromata are elongate and contain one to four locules separated by 
parenchymatous walls (fig. 6). The outer walls of the stromata 
are made up of compact angular or somewhat rounded cells with 
thickened walls which are carbonaceous and brittle. The inner 
wall is not so thick and the cells are not so carbonaceous as those 
of the outer wall. 

Conidia develop on conidiophores which line the cavities of the 
stroma. Conidiophores (fig. 8) are cylindrical and each appears 



F]g 8 Camera Ijcida drawings of mature and immature conidia, conidi-^ 
ophores and associated cells from unstained material; d, from material 
stained with phloxine) X 650 


to give rise to a single conidium Conidia are produced in great 
abundance and are deposited within the cavity of the locules (fig. 
6). A gelatinous matrix appears to be formed within the cavities 
along with the spores, for conidia have a strong tendency to remain 
together when spores emerge from pycnidia naturally or when 
stromata are crushed in water When mature stromata are mois¬ 
tened, the expansion of the locule contents causes an irregular 
longitudinal rupturing bf the wall, thus making it possible for the 
spores to escape. Conidia are hyaline, single-celled, and have two 
straight or slightly curved setae which are attached slightly to one 
side, one near each end of the spore (fig. 8). They are slightly 
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clavate to navicular in shape and measure up to 16.5 X 5.5 /n, and 
setae measure usually about 12 in length. 

This pycnidial stage possesses generic characteristics similar to 
those ascribed to Ciliochorella Sydow and Mitter (1935) and since 
the pycnidial stage has been encountered frequently without an 
associated ascocarpic stage, it is here included in this genus, being 
designated as a new species. Its key characters also lead to the 
genus Diachorelh Hoehnel (1923) which was included in the 
phyllachoroid Pachystromaceae in his System der Fungi Impcr- 
fecti Fnckel. Diachorclla, however, was not provided with a type 
species, so according to the International Rules of Botanical No¬ 
menclature cannot be recognized as valid. Clements and Shear 
(1931) noted that Diachorclla Hoehnel was not provided with a 
type species and Sydow and Mitter (1935) also pointed this out. 
Ainsworth and Bisby (1941) recorded Diachorclla as a nomen 
nudum. 

Ciliochorella bambusarum sp. nov. 

Stromata in maculis insidentia, nigra, pterumque singula sed interdum 
aggregata, ovalia vel linearta, subconvexa, carhonacea, innata, usque 2.5 mm. 
longa et 0.5 mm. lata, plurimum 1 X 025 mm., in centro usque 0.25 mm. 
crassa, pariete exteriori carltonaceo ct prosenchymatico, e cellulis angutaribus 
vel subrotundis composito, pariete interiori tenuiori et minus carbonaceo; 
loculi 1-4, conidiophoris vestiti, in maturitate rima irregular! longitudinal! 
dehiscentes; conidiophora cylindrica usque anguste clavata, 10-26 m longa, 2- 
lata; conidia abundantia, anguste clavata vel navicularia, hyalina, uni- 
ceilularia, truncata, 14-16.5 ii longa, 4.75-5.2 lata, utrinque sub apice setula 
prominent! recta vel subcurvata 9-15 m longa praedita. 

On Arthrostylidium racemiflorum Steud., John Tucker no. 750, 
collected January 8. 1942, growing on steep west facing canyon 
slope in coffee plantation, south side of Mt. Cocoquatique, El Sal¬ 
vador, at an elevation of about 4500 ft. The type (Tucker 
no. 715A) has been placed in the Mycological Collections of the 
Bureau of Plant Industry. Isotypes are lieing deposited with the 
Herbarium of the University of California, Berkeley, with the Far- 
low Herbarium of Harvard University and with the Herbarium of 
the University of Illinois. 

This fungus has also been observed on scattered leaves of the 
following collections of A, racfmifiorum Steud." in the United 
States National Herbarium: 
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(1) Mexico, Jan. S-Feb. 6, 1892. Edward Palmer 1914 (U. S. 
Nat. Herb. no. 1. 021, 482). 

(2) Telaran, Province of Guanacaste, Costa Rica, Paul C. Stand- 
ley and Juvenal Valerio 45, 665 (U. S. Nat. Herb. no. 1,307, 
183). 

(3) Ahuachapan, Department of Ahuachapan, El Salvador, Jan. 
8-27, 1922. Paul C. Standley 19, 995 (U. S. Nat. Herb. no. 
1,135, 822). 

(4) Panama Canal Zone, July 1923. H. Johansen 17 (U. S. Nat. 
Herb. no. i, 767,472). 

THE ASCOCAXPIC PHASE 

Ascomata of this leaf-spot fungus appear to develop only from 
the stroma of the imperfect stage, for, when the perfect stage is 
present, it has always been found associated with pycnidial stro¬ 
mata. 

Ascomata develop to the side of pycnidia, usually near either one 
or both ends of the stroma, forming a superficial laterally-attached 
fructification (figs. 4, 5, 7). These fruiting bodies are usually 
less than 1 mm. in length, are fusiform to somewhat allantoid in 
shape, and are jet black in color. The roof of the ascocarp is 
arched, made up of heavily carbonized cells, and opens by an 
irregular median longitudinal slit. The basal plate is made up of 
pseudoparenchymatuus cells which are carbonized but not as 
heavily as the roof tissue. The radiate development of ascomata is 
clearly evident in young ascocarps and along the margins of more 
mature fruiting bodies. 

Asci arise from a flattened basal layer, are narrowly clavate with 
short stalks and measure 55-69long by 10-12/t wide. Asco- 
spores are eight in number, ovoid, and pointed at one end, hyaline, 
one-celled, measuring 13.8-14.5 in length by 4.5 ^ at widest point. 

Features of the fungus clearly indicate that it belongs in the 
Hemisphaeriales in the system of classification as understood by 
Theissen and Sydow (1917). It might be considered as a some¬ 
what aberrant member of the f^ily Polystomellaceae since the 
lateral attachment could be regarded as equivalent to a central 
column. Gaumann and Dodge (1928) in discussing the char- 
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actcristics of this family call specific attention to the central column 
or columns by which the ascomata of fungi belonging to this group 
are attached to the host tissue. The lateral attachment of the as¬ 
comata to a pycnidial stroma, which in this case might be compared 
to the hypostroma of other genera, is a fundamental and outstand¬ 
ing feature which clearly characterizes a distinct genus. A genus 
having this distinguishing feature apparently has not been described, 
so it becomes necessary to establish a new genus for the bamboo 
leaf-spot fungus. 

Lateropeltis gen. nov. 

Ascomata parva, nigra, lateraliter affixa, marginibus radiata, e fusiformi- 
bus allantoidea, rima irregulari mediana longitudinali aperta; asci anguste 
clavati, breve pedicellati; ascosporae hyalinae, unicellulares; paraphyses 
praesentes. 

Lateropeltis bamousarum sp. nov. 

Ascomata superficialia, ad stromata pycnidica lateraliter aflixa, nigra, 
usque 1 mm. longa e fusiformibus allantoidea; tecto arcuato e cellulis dense 
carbonaceis composito, rima irregulari mediana longitudinali aperto, strato 
basali pseudoparcnchymatico; asci e strato basal! applanato orti, anguste 
clavati, breve pedicellati, 55-69 X 10-12 m ; ascosporae 8, ovoideae, apice uno 
acutae, hyalinae, unicellulares, 13.8-14.5 X 4.5 m ; paraphyses simplices (?). 

On Artlirostylidium racemiflorum Steud., associated with pycni- 
I'ial phase, John Tucker no. 750, collected January 8, 1942, growing 
on steep west facing canyon slope in coffee plantation, south side of 
Mt. Cocoquatique, El Salvador, at an elevation of about 4500 ft. 
The type (Tucker no. 751B) has been placed in the Mycological 
Collections of the Bureau of Plant Industry. Isotypes are being 
deposited with the Herbarium of the University of California, 
Berkeley, with the Farlow Herbarium of Harvard University, and 
with the Herbarium of the University of Illinois. 

Additional ascomata have been found on scattered leaves of a 
collection of A. racemiflorum Steud., Panama Canal Zone, July 
1923. H. Johansen 17 (U. S. Nat. Herb. no. 1, 167, 472). 

summary 

A fungus causing a leaf spot of 3- bamboo, Arthrostylidium 
racemiflorum Steud., is described. The pycnidial stage occurred 
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abundantly on the material studied and has been designated as 
Ciliochorella bambusarum sp. nov. The ascocarpic stage is a 
hemisphaeriaceous fungus, placed in a new genus, Lateropeltis, a 
genus distinguished by having ascomata laterally attached to the 
stroma of the pycnidial stage. The ascogenous stage of this fungus 
is not known to occur except in conjunction with the pycnidial 
phase. 

Urbana, Ilunois 


LITERATURE CITED. 

Ainsworth, G. C. ft G. R. Bisby. A dictionary of the fungi. Imperial 
Mycological Institute, Kew. 1943. 

Clements, F. E. ft C. L. Shear. The genera of fungi, iv + 496 pp., 58 
pis. H. W. Wilson Co., New York. 1931. 

Giumann, E. A. ft C. W. Dodge. Comparative morphology of fungi, 
xiv + 701 pp. McGraw-Hill Book Co., Inc., New York and 
London. 1928. 

Hoehnel, F. von. System der Fungi Imperfccti Fuckel. In R. Falck, 
Mykol. Untersuch. u. Ber. Bd. 1, Heft 3, n. 9, pp. 301-369. 1923. 

Sydow, H. ft Julian Mitter. Fungi indici. II. Ann. My^l. 33: 46- 
71. 1935. 

Theissen, F. ft H. Sydow. Synoptische Tafeln. Hemisphaeriales, 
Myriangiales, Perisporiales, Trichothyriaceae. Ann. Mycol. 15: 
389-491. 1917. 



STUDIES ON SOME CALIFORNIA 
FUNGI. Ill 

Lee Bonar 

Studies on material from my own collections as well as those 
sent in by others have afforded numerous records of the extension 
of tne known range of distribution, new host records and so forth. 
Some of these along with the description of certain new species are 
considered worthy of publication. 

Physoderma hydrocotylidis Viegas and Teixeira, Bragantia 3 : 
8,226-228. 1943. 

A small collection of this species on Hydrocotyle ranunculoides 
L. was made at Berkeley, California, November 1930. Preliminary 
examination suggested that this might be Entyloma hydrocotylis 
Speg. A portion of the material was sent to Dr. G. P. Clinton for 
identification. He replied that it was not a smut but a chytrid. 
Further studies were not made at that time, and repeated search 
for more material failed until September 1943, when it appeared in 
abiindance in the same pools at Berkeley. A more critical study 
was undertaken and the material proved to \}t similar to a collec¬ 
tion in the University of California Herbarium from Golden Gate 
Park, San Francisco, June 1930, W. W. Diehl. Correspondence 
with Dr. Diehl revealed that he had compiled records of various 
collections for the United States and attention was also called to 
the description cited above on Hydrocotyle renijormis Spreng. from 
Brazil. Our material proves to be the same species and checks 
with specimens from Brazil, supplied by Dr. Viegas. Dr. Diehl 
has kindly permitted me to include the records of the distribution 
of the species compiled by himself and Dr. E. F. Guba. 

On Hydrocotyle ranunculoides L. Black Pond, Fairfax Co., Va,, 
June-October 1923 (5 coll.) Diehl, November 21, 1923, Guba and 
Diehl; Golden Gate Park, San Frgncisco, California^ June 8, 20, 
1930, Diehl; Berkeley, California, October 1930, H. E. Parks, No- 
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vember 21, 1930 and September 21, 1943, Lee Bonar; Mobile, 
Alabama, May 22, 1889, Charles Mohr 464, ex U. S. Natl. Herb. 
770075; York Furnace (Pa.?), August 20, 1895, ex Herb. Jos. 
Crawford (in Herb. Phila. Acad.); St. Geoi^es, Del., July 22, 
1875, A. Commons (in Herb. Phila. Acad.). 

Dr. E. F. Cuba reported presence of the fungus on specimens in 
the phanerogamic herbarium of Cornell University as follows: 

On Hydrocotyle sp.. Cape May, N. J., Aug. 30, 1897, A. 
Gershoy. ' 

On H. ranunculoides, Appalachicola, Fla., 1893, A. W. Chap¬ 
man. 

On H, umbellata L., Riverside, Calif., Dec. 17, 1918, M. F. 
Barrus. 

The correct identity of Entyloma hydrocotylis Speg. remains in 
question. Dr. A. P. Vi^as informs me (personal communication) 
that he has examined the type specimen and finds that it is not a 
species of Entyloma, i>ut has been unable to settle the point as to 
its correct disposition. 

Physoderma hydrocotylidis V. & T. is near to Physoderma vagans 
Schroet. but distinguished by the sporangia being smaller with 
colorless walls, whereas those of P. vagans develop a distinct brown 
color. The sporangia of P. vagans wtxe described as “verrucis” 
but critical examination of material from Batnbeig, Bavaria, re¬ 
veal”. only smooth-walled sporangia. 

CoLEROA CnAETOMiuH (Kze.) Rabh. var. Americana Petrak, 
Ann. Mycol. 20: 181.- 1922. 

On living leaves of Rubus leucodermis Dougl., Lemonade 
Springs, South Fork Mountain, Trinity Co., Calif., August 28, 
1941, H. E. Parks and J. P. Tracy, No. 11514. 

This variety was described from material collected in Pend 
Oreille Co., Washington, and its presence in northern California 
on the same host extends its known range. The rather severe in¬ 
fection on these native plants suggests that it may be a potential 
danger to the nearly related cultivated raspberries. The variety is 
distinguished by its glabrous perithecia from the European species 
C. Chaetomium, which is a common parasite on cultivated rasp¬ 
berries. 



Bonar: Studies on California Fungi. Ill 341 

Guignardia Camelliae (Cke.) Butler 

On living leaves of Thea sinensis L. (Camellia sinensis Kunze) 
in Strybing Arboretum, Golden Gate Park, San Francisco, Cali¬ 
fornia, June 9, 1944, Lee Bonar. The host plants were grown 
from seed and no other tea plants are known from the vicinity. 
The appearance of the fungus in this area under these conditions 
is surprising. 

Hyalopsora Cheilanthis (Pk.) Arth. 

On Adiantum emarginatmn Hook., near mouth of South Fork of 
Trinity River, Trinity Co., Calif., March 1927, March 1941, J. P. 
Tracy, Nos. 7856 and 16842. These collections establish a new 
host for this rust and there were only scant infections on the leaves. 
Both were found in association with more abundant infections of 
the rust on its common hpst, Gymnogramma triangularis Kaulf. 

PucciNiA OXALIDIS (Lev.) Diet. & Ellis 

This species has been reported in the United States from Loui¬ 
siana, Texas and New Mexico. The uredial stage was collected at 
Berkeley, California, Octol)er 19, 1942, Lee Bonar, on Oxalis 
rubra St. Hil., which is an escape on the University of California 
campus. A second collection was made at Hamilton City, Glenn 
Co., Caiifoniia, May 8, 1944, E. B. Copeland, on Oxalis Bmvieana 
Lodd., which was in cultivation in a garden. Examinations of the 
Berkeley area througii three following seasons have failed to show* 
any recurrence of the infection or .spread to near-by plants of 
native species of Oxalis. 

Fistulina hepatica (Huds.) Fr. 

This well known species is ap{)arently rare in the Pacific Coast 
states, but available records show collections from Bald Mountain, 
near Korliel, Humboldt Co., Calif., R. J. Kelley, October 25, 1918, 
on Lithocarpus dcnsiflora (H, & A.) Rehd. (an immature speci¬ 
men) and from Inverness, Marin Co., California, B. Schreiber, 
November 1936, Lee Bonar, November 1937, on Castanopsis 
chrysophylla D. C. Latet observation^ have showm the sporo- 
phores appearing on the same tree in successive years at the Marin 
Co. site. 
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Articulariella aurantiaca (Ell. & Mart.) Hohn., Sitz. K. 

Akad. Wiss. Wien 118: 410-411. 1909. 

Ascomycetella aurantiaca Ell. & Mart. Jour. Mycol. 1; 97. 

1885. 

Lcptophyma aurantiacum (E. & M.) Sacc. Syll. Fung. 8: 845. 
1889. 

Ellis and Martin described both the ascus and conidial stages of 
this species from the leaves of Qucrcus laurijolia Michx., from 
Florida, giving no name to the conidial stage which was distinct 
from any established form genus in the Fungi Imperfecti. Von 
Hohnel erected the form genus Articulariella to characterize the 
conidial fonii, making his studies from the original collection. 

Collections of this species were made by J. M. Linsdale, Hast¬ 
ings Reservation, Monterey Co., California, Oct. 18 and Nov. 10, 
1942, on the leaves of Qucrcus lohata Nee. These collections show 
only the conidial stage. This extends the known distribution and 
host range of the sjjecies. 

Ascochyta salicis sp. nov. 

Maculis dispersis, 2-10 mm. diam., angularis, a venis atris HnaUltis, badii, 
infra cinereis; pycnidiis hyi>ophyllis, coarctatis, globosis, 80-145 ft diam., 
muris membranaceis, atris, ostiolo porosd; conidiis fusifurmis, rectis aut 
aliquantulis curvatis, uniseptatis (rare biseptatis), vix constrirtis ad septis, 
hyalinis, 28-40 X 4-7 m, saepe in cirrhis albidis; conidiopliOris indistinctia. 

Spots scattered, 2-10 mm. diameter, angular, limited by dark¬ 
ened veins, bay brown, cinereous l)elow: pycnidia hypophyllous, 
crowded, subepidernial, erumpent, globoid, 80-145 /a diameter; wall 
membranaceous, carbonaceous; ostiole jxiroid; conidia fusiform, 
straight or slightly curved, uniseptate (very rarcl} biseptate), 
barely constricted at septum, hyaline, 28-40 X 4-7 fi, frequently in 
white cirrhi; conidiophores very short and indistinct, up to 5 /a long. 

On living leaves of Salix laevigata Behh, Hastings Reservation, 
Monterey Co., California, April to June 1941, 5 colls., J. M. Lins¬ 
dale (type), June 12, 1941, Univ. Calif. Herb. No. 697789. 

This species is assigned to the genus Ascochyta since the mature 
conidia in the extruded cirrhi are normally uniseptate even though 
a fraction of one per cent of them may develop a second septum. 
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Cercospora ligusticicola sp. nov. 

Maculis elongatis ellipticis, usque 5 mm. longitudinis, saepe confluentibus, 
fulvidis; conidiophoris hypophyllis, raris amphigenis, delicatulis, albidulis, 
erumpentibus ex stromatis minutis, 1-lS in fascia, 25-50 X 5-4 subhyalinis 
vel fuscis; conidiis cylindraceis, ad apices acuta, usque quadrisei)tatis, sub- 
hyalinis, 40-65 X 3-4 /*. 

Spots elongate elliptic, up to 5 mm. long, l)ecoming confluent, ful- 
vescent; conidiophores hypophyllous, rarely amphigenous, delicate, 
alt)escent, emerging from small stromata, 1-15 in a fascicle, 25-50 
X 3-4 fi, subhyaline to fuscous; conidia cylindric, acute at the tips, 
up to 4-teeptate, subhyaline, 40-65 X 3-4 /a. 

On living leaves of Ligusticum Grayii C. & R., Bear Creek, 
Plumas Co., Calif., July 30, 1942, Lee Bonar (type). Univ. Calif. 
Herb. No. 697787. Portion in Cornell University Herbarium. 

I am indebted to Dr. Charles Chupp for aid in the study of 
this species. 

Pleurothyrium longissimum (Lib.) Bubak, Ber. d. Dents. Bot. 

Ges. 34: 321-322. 1916. 

On dead leaf stalks of Athyrium filix-focmina (L.) Roth var. 
californica Butters, Butte Meadows, Butte Co., Calif., June 1943, 
E. B, Coi)cland. 

This s|)ecies was originally descril>ed as Lcptostroma longissi- 
mum Lib., Plantae Cryptogamae Arduennae Fasc. III. 1834. 
Bubak later studied the original material and renamed it. I find 
no other records of collections. Our material agrees well with the 
description given by Bubak, except that the spf)res are found to 
l)e 70-110 X 1.5-2 /i, and to have up to fifteen septa. Bubak noted 
that the original material was somewhat immature whereas the 
recent collection has abundant mature spores. 

Ramularia Lopanthi Ell. & Ev., Bull. Torr. Bot. Cl. 24: 472. 

1897. 

This species was described from a collection by J. J. Davis, No. 
9511, from Yosemite, California, June 1895. It was listed as on 
the leaves of Lopanthus scrophulariaefoliiss Willd., which has been 
changed to Agastachc scrophulariaefolhts (Willd.) O. Kuntze. 
This species is not known to occur in the Pacific Coast states, so 
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that the host determination for the original collection was evidently 
incorrect. 

Typical material of this fungus was collected along Bear Creek, 
Plumas Co., California, July 1942, Lee Bonar, on Agastache urti- 
cifolia (Benth.) O. Kuntze and the original collection was prolwibly 
on this same common Sierran species. 

Ramularia Phaceliae sp. nov. 

Maculis irregularis, saepe confluentibus, partem magnam foliok’um occu- 
pantibus, fulvescentis, infra cinereis; conidiophoris solitaris, raro caespitosis, 
numerosis, simplicibus, directis aut raro geniculatis, paucis septatis, 20-40 X 
3-4 M >; conidiis solitariis vel catenulatis, cylindraceo-ellipsoideis,. hyalinis, 1-3- 
septatis, cicatricibus terminalibus manifestis, 3(M0 X S-7 M. 

Spots irregular, becoming confluent and occupying most of the 
leaf, fulvescent, cinereous below; conidiophores single to rarely 
cespitose, abundant, simple, straight or rarely geniculate, sparingly 
septate, 20-40 X 3-4 fi ; conidia solitary to catenulate, cylindric- 
ellipsoid, hyaline, 1-3-septate, tenninal scars evident, 30-40 X 
5 - 7 ^. 

On living leaves of Phacelia proccra Gray. Gold I^ke, Plumas 
Co., Calif., July 31, 1942, Lee Bonar (type), Univ. Calif. Herb. 
No. 697788, 

This species is near to Ramularia Hydrophylli Ell. & Ev., but is 
distinguished by being strictly hypophyllous, having conidiophores 
predominantly simple and straight, and by the longer non-clavate 
conidia. 

Ramularia Sidalceae Ell. & Ev., Jour. Mycol. 4:1. 1888. 

Collected on living leaves of Sidalcea asprclla Greene, along 
Bear Creek, Plumas Co., California, July 1942, Lee Bonar. This 
represents a new host and extension of the range recorded for the 
species. 

Septogloeum Cercocarpi sp. nov. 

Maculis dispersis, irregularis, saepe confluentibus, fulvis, infra cinereis-brun- 
neis, margine definito; acervulis hypophylHs, subepidermalibus, erumpentibus, 
150-225diam., contextu basilari hyalino; conidiophoris 7-10 X3 m; massis 
sporidionim cremeis, bullatis; conidiis clavati-cylindraceis, curvatis ad spi¬ 
ralis, hyalinis, l-3-septati8, 27-38 X 6-8.5 u. 
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Spots scattered, irr^fular, often confluent, fulvous, cinereous 
brown below, margin distinct; acervuli hypophyllous, subepidermal, 
erumpent, 150-225 /i diameter, basal layer hyaline; conidiophores 
7-10 X 3fi; spore masses cremeous, bullate; conidia clavate-cylin- 
dric, curved to spirally bent, hyaline, 1-3-septate, 27-38 X 6-8.5 ft. 

On living leaves of Cercocarpus hetuloides Nutt., Hastings Res¬ 
ervation, Monterey Co., Calif., June 1, 1941 (type), Univ. Calif. 
Herb. No. 697790, July 3, 1941, J. M. Linsdale; Piru, Ventura 
Co., Calif., April 17, 1934, A. D. Gifford; Santa Catalina Island, 
Calif., July 4, 1909, F. M. Reed. 

Septogloeum maculans Hark., Bull. Calif. Acad. Sci. 1: 32. 

1884. 

This is a very local species as evidenced by the fact that recent 
collections on Solxx lasiolepis Benth., July 1941 and June 1944, are 
from the exact locality of the original Harkness collection of 1882, 
yet this fungus has not been recorded from any other area. It is 
distinct from Septogloeum salicinum (Pk.) Sacc., in that the spots 
are larger and very dark brown, also in the spores which are fre¬ 
quently very strongly curved and have a distinctly greater width, 
up to 11 microns in diameter. The radiate fibrous character of the 
spots emphasized by Ellis, Jour. Mycol. 1: 117, and by Dearness, 
Mycologia 9: 361, is not a consistent character in tlie Harkness col¬ 
lection in the California Academy of Sciences Herbarium; nor in the 
recent collections. This is instead a wrinkling of the cuticle of the 
leaf around the margin of the s|X)ts as well as in other areas of the 
dried leaves and not apparent in the fresh material. 

Septoria Fremontiae nom. nov. 

Septoria angularis Hansen and Thomas, Madrono 8 : 42. 1945. 

On leaves of Fremontia mexicana (Davidson) McBride. 

Septoria angularis Deam., and Barth., Mycologia 8: 103, 1913, 
on Solidago latifolia L., has priority and necessitates the assignment 
of another name to the species on Fremontia, since it is quite dis¬ 
tinct from that on Solidago. 

University of California, 

Berkeley, Cauf. 
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Aerosol OT in the Preparation of Microscopic Mounts 

OF Fungi 

In making mounts for the microscopic examination of various 
fungi with aerial sporulation, difficulty is often encountered in wet¬ 
ting the conidia and conidiophores in water. It has been custom¬ 
ary to use 70 per cent alcohol as a wetting agent in the prepara¬ 
tion of the mount but the alcohol treatment is not always satis¬ 
factory because of its dehydrating effect upon the protoplasm and 
the rapid evaporation of the alcohol at the surface, causing violent 
currents which disrupt the arrangement of the conidial head. It 
was suggested to me by Dr. Gerrard Macleod of the Upjohn Com¬ 
pany that the wetting agent, Aerosol OT, might be useful as a 
substitute for alcohol. In the past year I have used successfully a 
1 per cent aqueous solution of Aerosol OT in the preparation o? 
hundreds of temporary mounts of the Aspergilli, Penicillia, Mucf)- 
rales, Actinomycetes, and a miscellaneous group of Hyphomycetes. 
The Aerosol solution serves not only as a wetting agent but also as 
a mounting medium which is readily miscible with the lacto-phenol 
mixture commonly used in the preservation of the temporary 
mount. Since I have seen no report in the literature of the use of 
Aerosol OT as a wetting agent for microscopic mounts of the 
fungi, the publication of this note seemed to me to l)e advisable. 

Aerosol OT is manufactured by the American C yanamid and 
Chemical Corporation. It is advisable to purchase Aerosol OT- 
100%, a waxy solid which will dissolve slowly in distilled water.— 
Alma J. Whiffen. 

Research Laboratories, 

Upjohn Company, 

Kalamazoo, Michigan 

Isolation of Thielaviopsis basicola from Soil by Means of 

Carrot Disks 

In attempting to isolate Sclerotinia sclerotiorum from soils and 
plant debris by means of living carrot slices, which are highly sus- 
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ceptible, very little Sclerotinia was isolated, but Thielavtopsis bast- 
cola (Berk, and Br.) Ferraris was isolated in abundance from a 
number of soils. This method of isolation appears superior to the 
methods previously published by Gilbert' and Levykh.* 

Soils from field collections were spread over the surface of 5 mm. 
thick carrot root disks in petri dishes and enough water was added 
by atomizing to make the soil quite moist but with no free water 
present. After two to four days at room temperature the disks 
were washed to free them of soil and incubated in moist chambers. 
When soils containing Thielaviopsis were used as inoculum, gray¬ 
ish colonies appeared in about six^days after inoculation. At first 
masses of endoconidia were formed, and later the colonies turned 
almost black as macroconidia were formed in abundance. Trans¬ 
fers direct from the aerial mycelium to potato dextrose agar gave 
pure cultures of Thielaviopsis in most cases. There was no ap¬ 
parent discoloration or decay of the carrot disks until alx)ut ten 
days after inoculation, and microscopic examination of stained free 
hand sections indicated that the mycelium had penetrated between 
and within the cells without disorganizing them until invasion was 
well advanced. Cultures on carrot disks, like cultures on agar, 
yielded a strong odor of amyl acetate. When dilute spore suspen- 
.sions frmi pure cultures of Thielaviopsis from agar cultures were 
used as inoculum and the carrot slices w^ere therefore not washed 
after inoculation, Thielaviopsis colonies could lie counted in three 
days. 

Of seventeen .soil collections from twelve locations in the San 
Francisco Bay and Santa Clara Valley regions, Thielaviopsis was 
isolated in twelve collections at seven locations. The two most 
abundant sources were an ornamental garden in Berkeley, and an 
apricot orchard near Hollister. In one test from the flower bed, all 
of seventeen test disks showed Thielaviopsis and most of them 
showed several colonies. A collection from a carrot field where 
carrots had been raised frequently in previous years ^ yielded 

^ Gilbert, W. W. An improved method of isolation of ThiclavuL basicola^ 
Phytopath. 16 : 579. 1926. ^ 

^Levykh, P. M. (Translated title.) Methods of determining the degree 
of soil infestation with chlamydospores of Thielatnopsis basicola (Berk.) 
Ferraris, Abstract in Rev. Appl. Myc. 17 : 710-711. 1938. 
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ThieUxviopsis on only one of eight test disks. Of two hundred and 
forty disks in all tests, Thielaviopsis was isolated on sixty-six. 
In none of the locations was Thielaviopsis observed as a pathogen 
of the crops grown there.—C. E. Yarwood. 

University of California, 

Berkeley, Caufornia 


Note on Bagnisiopsis ^ 

Recently the writer has received parts of type material of 
Phyllachora mexicana Sacc., Bagnisiopsis orellana Syd. and B. 
puyana Syd. from Dr. Th. Arwidsson of the Botanical Museum of 
Stockholm. At the time of writing the paper, “Bagnisiopsis 
species on the Melastomaceae'* (Mycologia 35 : 312-334. 1943) 
it was impossible to obtain these from Europe. 

Bagnisiopsis orellana Syd. on Miconia crocca Naud. No. 1182, 
Sydow, Fungi exotici exsiccati and No. 177, Sydow Fungi Aequa- 
toriensis, both have small, black orbicular stromata with no spines 
and with spores 9-16x7-12/4, and so this name becomes a 
synonym of B, tijucensis Theiss. & Syd. 

The other two specimens, Phyllachora mexicana Sacc. on Mi¬ 
conia sp. collected by Bonansea, and No. 1183 Bagnisiopsis puyana 
Syd., Fungi exotici exsiccati, pn Miconia pnjanae Markgr., both 
have the macroscopic appearance of B. ^ijucensis, but are.immature 
with no ascospores and so cannot be placed in a specific ix>sition.— 
Julian H. Miller. 


A New Western Polypore 
W. A. Murrill 

A fine new polypore was collected last fall in a coniferous forest 
in the state of Washington by Dr. A. S. Rhoads, who made com¬ 
plete notes on the fresh specimens. 

Scutiger skamanius sp. nov. 

Pileo subpiano, 19 X 16 X 3 cm., griseo, dein fuligineo, subfibrilloso, atro- 
maculoso; tubulis decurrentibus, sulphureis, l’:2 per mm., angulatis, dein 
fibriatis; sporis ellipsoideis, levibus, hyalinis, 7.5-8 X 6.5 m ; stipite solido, 
bttlboso, atromaculoso, 15 X 5-5.5 cm. 
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Pileus subcircular, plane or slightly depressed, 19 X 16 cm., up 
to 3 cm. thick; surface grayish, becoming grayish-brown to fu¬ 
liginous with age, slightly hbrillose, decorated with conspicuous 
darker spots; margin thin, concolorous, sharply indexed; context 
fleshy-tough, pallid, homogeneous; tubes decurrent to the base of 
the stipe, short, pale-sulphur-yellow, deeper yellow on the stipe, 
mouths 1-2 per mm., angular, uneven or eroded on the rather thin 
edges; spores broadly ellipsoid, smooth, hyaline, 7.5-8 x 6.5 ; 
stipe solid, rigid when dry, bulbous, tapering upward, reticulate, 
blotched with gray or dark-brown as though stained, 15 X 5-5.5 
cm. 

Type collected by A. S. Rhoads, on the ground among conifers 
in the Wind River Experimental Forest, Skamania G)., Wash,, 
about 1400 ft. elevation, Oct. 25, 1945 (F19288). A small speci¬ 
men was growing attached to the large one used as the basis for 
notes. For those using Saccardu the combination Poljrporus 
skamanius is made. 


WANTED 

Mycologia, volume 32. no. 3; volume 33, nos. 2 and 3. 
Through wartime los.ses these numbers have been ex¬ 
hausted or reduced to the danger point. The Managing 
Editor will be glad to pay for any of the almve parts avail¬ 
able.— Fred J. Seaver, The New York Botanical 
Garden. 
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VoL. XXXVIII July-August, 1946 No. 4 

NORtit AMERICAN SPECIES OF DERMEA ^ 

i 

J. Walton Groves > 

(with 57 figures) 

INTRODUCTION 

In 1932, at the suggestion of Professor H. S. Jackson, the writer 
undertook the cultural study of life histories in the family Derma- 
teaceae. The work was t>^un that year at the field laboratory of 
the Dejiartment of Botany, University of Toronto, at Bear Island. 
I^ke Tiniagami, Ontario, and was continued there during suc¬ 
ceeding summers, and at the University of Toronto until 1936. 
Since then it has lieen continued at the Division of Botany and 
Plant Pathology, Central Experimental Farm, CHtawa. 

The aim at first waa not primarily taxonomic but was to estab¬ 
lish definitely by cultural technique the conidial relations of as many 
species of this group as could lie collected and to make a compara” 
tive study of the conidial stages. However, as the work progressed, 
the inqx^rtance of its liearing on the taxonomy of the group liecame 
increasingly ap{>arent, and as an outgrowth of this work an at¬ 
tempt is now being made to bring ti^ether for the first time ail 
the species of Dcrniea known in North America. 

This study is based, for the most part, upon the urriter’s own 
collections and cultural studies, the specimens in the Mycological 
Herbarium of the Department of Botany, University of Toromo; 

•i 

1 Contribution No. 825 from the Division of 3otany and Plant PatlioloRy, 
Science Service, Department of Agriculture, Ottawa, Canada. 

2 Associate Plant Pathologist, Central Laboratory, Ottawa. 

[Myoologia for May-*Jutie (3t: 231-349) was issued June 7, 1946] 

351 



^52 


Mycologia, Vol. 38 , 1946 


the Mycological Herliariuni of the Division of Botany and Plant 
Patholog>% Science Service, Department of Agriculture, Ottawa; 
and the Farlow Herbarium, Harvard University. In addition, 
specimens have been loaned from the Durand Herbarium, Cornell 
University; the Mycological Herbarium of the New York Botani¬ 
cal Garden; and the Mycological Herlmrium of the United States 
Department of Agriculture. 

THE GENUS DERMEA 

The genus Dcrmea includes a group of inoperculate Discomycetes 
characterized by the hard, leathery consistency, and the dark brown 
to black color of the apothecia, which are erum})ent through the bark 
of twigs and branches and occasionally of main trunks of woody 
plants. The asci are cylindric to cylindric-clavate, and usually 
eight spored. The ascos]K>res are ellipsoid-fusiform to ellipsoid, 
hyaline to yellowish-brown, and continuous to tri-septate. The 
paraphyses exceed the asci and their tips are more or less glued to 
gether forming an epithecium. Conidia that are generally elon¬ 
gate-fusiform to subfiliform, pointed at the ends, and more or less 
curved, occur in the life history. The conidial fruiting bodies may 
vary considerably in form in the different si>ecies. Microconidia 
are usually present and are hyaline, bacillar to filiform, and often 
more or less curved. 

The above concept of the genus arose principally from the work 
of the Tulasnes (1865), who made careful field observations and 
remarkably accurate -deductions concerning the conidial relation¬ 
ships of several species. They considered the type of the genu.s to 
be Dermca Ccrasi (Pers. ex Fr.) Fr. This species is one of the 
most frequently collected and best known Dermeac and, as a result, 
the concept of this genus has remained relatively stable as com¬ 
pared to that of many other genera of Di.scomycetes. 

Most authors have used the name Dermatca for this genus, and 
considered it to date from the treatment by Fries in the Summa 
Vegetabilium Scandinaviae 1849, but Seaver and Velasquez (1933) 
have drawn attention to an earlier work in which Fries proposed 
the name Dermea in essentially the same sense. In order to com¬ 
ply with the International Rules of Nomenclature it is necessary 
to ad<^t the earlier spelling, although Dennatca is much better 
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known, more euphonious, and more correct etymologically. How¬ 
ever, because the attainment of stability in mycological nomencla¬ 
ture is most desirable, and since I am of the opinion that this can 
he best achieved by adherence to the Rules, even at the cost of 
temporary inconvenience caused by unfamiliar names, I have de¬ 
cided, somewhat reluctantly, to adopt the name Dermea, 

According to Article 20 of the International Rttles of Nomencla¬ 
ture, the nomenclature of fungi other than the Uredinales, Ustilagi- 
nales, and Gasteromycetes begins with Fries’ Systewa Myeologicum 
1821-32. A difference of opinion exists among mycologists as to 
the interpretation of this rule, ^me take the view that the start¬ 
ing point should be taken as 1821, others that the starting point 
for each group should date from its appearance in the Systenia. 
The citations ff)r certain species will vary according to the 'view¬ 
point adopted. For example, D, Cerasi will l)e D, Cerasi (Pers. ex 
Pers.) Fr. if the first view is adopted, but will be D. Cerasi (Pers. 
ex Fr.) Fr. if the second is adopted. In this paper the latter 
method of citation has lieen adopted, for this seems to me to be the 
interpretation called for by the Rules. I am of the opinion, how¬ 
ever, that the adoption of 1821 as the starting point would tend to 
simplify problems of mycological nomenclature in general. 

According to the interpretation adopted here, the nomenclature 
of the group liegins with the Systema Mycologfrum Vol. 2 pub¬ 
lished in 1822. In this volume Fries described several species of 
Dermea including D, Cerasi under the genera Cenangium and Tv»«- 
panis. The name Dermea was proposed by Fries in the Systema 
Orbis Fegetabilis in 1825 on p. 114* as follows: 

Dermea (Baba). Perithecium suberoso-coriaceum cum strato discigero 
confluens, disco dcmuin late aperto piano. Asci distincti, fixi, persistentes. 
CoUtratae. 

Cienus Pezizis niaxime affine, H. 1. Pezizae coriaceae, erumpentes v. c. 
/*. tiUacca, furfuracca &c. nec non CVwiim.c/imiii Cerasi, Disco brmo &c. 
Patellariani fere refert: a sequentibus ascis & sporidiis adniodum distinctnm 
apparet. 

In the Elcnchus, Vol. 2, 1828, in reviewing the Discgmycetes, 
Fries dropped the genus Dermea but referred to it in the following 
note on page 20 under Cenangium: 

* Seaver and Velasquez incorrectly gave the page citation as 343. 
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Aberrat. Cupula suberosa, discus plus nigrescens etc. in’ C. Ccrasi, quod 
facile novi generis typps (Derntea S. O. V.), sed in praesenti distinguere 
superfluum duxi. 

Finally in the Stwttna, p. 362, we find the following: 

XXXV. Dermatea Fr. Pezizae et Cenang. sp. 

Excipulum suberosum (coriaceumve in a), primo arete clausum, dein ex 
urceolato expansum, disco (saturatius colorato) ascigero i)crsistente. demum 
indurate. 

a. Encoclia, coriaceae, ampliatae. Midoti affin. 

1. Z>. fascicularis. S. M. II p. 75. 1-4. 5*. S. 29L B. p, 191, 

2. D. fissa. Lc. 1, 2. 

3. D, furfuracca. 1. c. 1-3. S’. S\ 457. W. m. 2, B. /». i^2***)' 

b. Dcrmatcac gcnuinac, suberosae. Tuberculariis affin. 

4. D. tiliacca, 1. c. 1-3. W, ii. 43 

5. D, Cerasi, S. M. II. p. 179. 1-3. S, S, 430. B. p. 211. 

6. D. Padi. /. c. P Lapponl Sph. fallax. Wahl.! 

7. D. Prunastri. 3. W Goth. I P. Prunastri P A. S. 

8. D. carpinea. (Ehrh.) 1. Scan. Tubercul. fasctcul. Tod. 

9. D. rubiginosa. El. 2. p. 7. 4. Alnus incana. W, n. 45. 

10. D. purpurea. (Hediv.) 1. Ostrogoth.f) W. ft. 46. 

From the above it is evident that the choice of I). Cerasi as the 
type is correct according to the Iniernational Rules. It is one of 
the species mentioned in the Syst. Orb., although not the first. 
However, Fries stated spedfically in the Elcnchus that he con¬ 
sidered it to be the type. In the Stwima, the first species mentioned 
under ‘^Dermateae genuinae/’ D. tiliacca, should be considered an 
Encoclia as it is really closer to D. jascicidaris than to D. Ccrasi. 
The second species mentioned is D. Ccrasi. Accordingly there is. 
therefore, no question that I). Ccrasi can be accepted as the type of 
the genus. Moreover, in accordance with Article 18, Recommenda¬ 
tion VI of the International Rules, the choice of D. Ccrasi as the 
type fixes the generic name as it is commonly ap|)lied, a ixunt that 
is of much greater importance to the establishment of a .stable no¬ 
menclature than the original order in which the names were listed. 

Upon the establishment of D. Ccrasi as the type of tlie genus, 
the next step is to group around it those s]>ecies which seem to l)e 
closely related and appear to form a phylogenetic unit. Most of 
the names in Derntea which have been based on North American 
material have been checked, and of the large number of fungi which 
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have been assigned to this genus at one time or another thirteen 
are considered to l^e true Dermea species. In addition, three new 
species are described, making a total of sixteen species recognized. 
Wherever possible European specimens have been examined and 
five species originally described from Europe have been recognized 
as occurring in North America. However, it has not been pos¬ 
sible to check a number of species descrilied from Eurojfc and other 
continents. 


THE CONIDIAL STAGE 

One of the most interesting fe^ures of this genus is the variety 
of forms to l>e found in the conidial stage of the various species. 
The conidial fruiting body is essentially a stromatic structure con¬ 
taining a cavity in which the spores are produced. The stroma 
varies in form from an acervulus-like structure such as is found 
in D. Haimmelidis ( fig. 41) (and which might l)e referred to Gloe- 
osporium)f to a lieaked pycnidium as in D, Viburni (fig. 38) that 
has f)een placed in Sphacrographium, Other genera to which 
these conidial stages have lieen referred are Micropera, Gelatino- 
sporium, Sphacroncma, Plwma, Chandra podium, Cryptosporimn, 
and Fttsicaccum. In culture all of the sjiecies tend to lose the 
characteristic sha])e of the fruiting lK)dy as found in nature, and 
form a more or less glolnise, fleshy stroma which develops one or 
more ca\ ities in which sixires are ])roduced. This might l)e inter¬ 
preted as the primitive or ancestral form of the conidial fruiting 
lx)dy in this genus, and the one from which the others have evolved. 
Among the conidial fniiting liodies as they occur in nature those of 
D, balsamca (fig. 30) approach as closely as any to this primitive 
type. 

This form was originally described as Gclatinosparium abictinum 
I’eck, but there is no noteworthy difference lietween Gelatino- 
sporimn and the older genus Micropcra. By a fortunate coinci¬ 
dence M. Drupacearum Lev., the type of the genus Micropcra, is 
the conidial stage of D. Cerasi, the type of the genus Dcrnu*a. 
Therefore, I am of the opinion that, with the exception ql D. ace- 
rina whose conidial stage is the type ol^Naemosphacra von Holm., 
the conidial stages of all the species described here are best inter¬ 
preted as belonging to Micropcra, However, in this paper no at- 
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tempt has been made to name conidial stages which appear to be 
undescribed or to create new combinations in Micropera for those 
which have already been described under other generic names. 

In contrast to the variability in the form of the fruiting body, the 
form of the conidial spore is remarkably constant. This is espe¬ 
cially noteworthy in comparing the conidia produced in culture with 
those founcUn nature. In all of the species studied the size and 
shape of the conidia as produced in culture have agreed closely with 
those found in nature. The characters of the conidia are, there¬ 
fore, very useful in species recognition, for they also exhibit charac¬ 
teristic differences in size and shape in different species. 

It is, in fact, possible to arrange the species of Dcniica into four 
more or less clear cut groups Imsed on the size and shape of the 
conidia. Since each of the three species occurring on Primus falls 
into a different group, and the fourth group consists of the single 
species, D, accrina, it is convenient to designate the groups by the 
names of the Pr 2 on<.!r-inhabiting species as follows: the Cerasl 
group, the Padi group and the Prunastri grouj). 

The Cerasi group is characterized by having conidia which are 
long, usually exceeding 35 /i in length, and shaqJy pointed at the 
ends. Six species may be included in this group, D, Cerasi (Mi¬ 
cropera Driipacearum, fig. 421)), D, moUiuscula (Gelatinosporimn 
fulvum, FIG. 47b), D, halsawea (G, abietmum, fig. 54b), D. Pecki- 
ana (Micropera caespitosa, fig. 56b)./>. Libocedri (fig. 57b), and 
D, Viburni (Sphaerographium hystricinum, fig. 49b). If the co¬ 
nidial fruiting l)ody of D, balsamea is interpreted as the primitive 
type, those of D, Cerasi and D. moUiuscula differ in having several 
cavities; D. Pcckiana in having an excessive development of the 
l)asal stroma with several smaller cavities at the top; D. Libocedri 
as a somewhat reduced form in which the upper part of the stroma 
enclosing the cavity soon disappears; and />. Viburni as the most 
highly developed form consisting of a long-beaked pycnidium of 
definite form and more complex structure. The conidia differ 
somewhat in size and in the proportion of length to width in the 
different s{)ecies. Those of D. Viburni are the most distinctive 
l)eing typically much more pointed at one end than the other. 

In regard to the characters of the perfect stage, the apothecia 
of the first three are large and conspicuous whereas in the latter 
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three they are much smaller; those of D. Vibttrni especially being 
much less conspicuous than the conidial fruiting bodies. The asci 
are similar in the first four species, but in D. Libocedri they tend to 
approach certain species of the Prunastri group in shape, and in 
D. Viburtii they are more like those of the Padi group. It is evi¬ 
dent that in most characters D. Viburni does not fit well into this 
group, but unless it is placed entirely by itself it seems to belong 
here better than in any of the other groups. 

The Padi group includes the three species, D. Padi (Micropera 
padina, fig. 44b), D. bicolor (fig. 45b), and D. Ariac {Micropera 
Sorbi, FIG. 53b). in which the conidia rarely reach 35 /i in length 
and are usually much shorter, very narrow, and have sharj)ly 
pointed ends. In this group the conidial fruiting lK)dies of /). 
Ariac are closest to the primitive form. Those of D. bicolor ap¬ 
proach the multiloculate stroma of D. Ccrasi whereas those of D. 
Padi are more definitely organized, cylindric to conic in shape, but 
scarcely 1>eaked. The apothecia in all three si)ecies are small to 
medium sized with small, cylindric asci and small ascospores. Since 
the asci and ascosjiores of I). Padi are only slightly smaller than 
those of D, Ccrasi, it is difficult to distinguish these two species on 
these characters. In the characters of the conidia, asci, and asco¬ 
spores these three are very similar, but in color and consistency of 
the apothecia />. Padi and D. bicolor are like />. Ccrasi whereas D. 
Ariac is more brownish and softer, approaching the Prunastri 
group in these respects. 

The Prunastri group is characterized by having conidia which 
are relatively short, usuall}' less than 40 in length, proportionately 
broader than in the other groups, and not as shaqdy tK)inted at 
the ends. It includes six species; D, Prunastri {Micropera spuria, 
FIG. 43b), D. Hamamclidis (fig. 46b), D. Tulasnci {Micropera 
cryptosporioides, fig. 55b), D. Chionanthi (fig. 48b), 7). pinicola 
(fig. 51b), and /). piceina (fig. 52b). The conidial fruiting body 
t)f D. Hamamclidis is the simplest found in the genus, consisting, 
as found in nature, of little more than a layer of conidiophores on 
a slight cushion of tissue. However, in culture the conidia are 
produced in a cavity in a more or less globose stroma as in other 
sjjecies so that it is probably best interpreted as a reduced form. 
The conidial fruiting bodies of D, Tulasnci, D. Chionanthi and D. 
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piceina are similar to the form here r^rded as the primitive type, 
whereas in D. Prunastri we again find the beaked pycnidium. The 
conidial fruiting bodies of D. pinicola have not been observed in 
nature as yet. 

The apothecia of this group are mostly small, softer in consist¬ 
ency, and more brownish in color than those of the other groups. 
However, D. Prunastri and D. Hainamelidis approach the Cerasi 
group in these respects. In general, the asci of this group tend 
to be proportionately broader and therefore more clavate than 
those of the other groups. Also, the ascospores are proportion¬ 
ately broader and more ellipsoid in shape. D. Prmia^tri is again 
an exception as its asci and ascospores are very similar to those of 
D, Cerasi and it is, in fact, almost impossible to distinguish these 
two species on these characters. 

It is therefore evident that the three groups outlined above are 
not clear cut in the sense that the characters of the imperfect and 
perfect stages are correlated completely. In each group there ar^ 
species which exhibit some of the characters of those in the other 
groups, and it is obvious that this would occur regardless of 
whether the grouping was made on the basis of some character 
other than the conidia. The use of the conidia as a liasts for group¬ 
ing the species does seem to bring together the more closely re¬ 
lated forms. 

The fourth group contains the single species Z>. accrina {Nae- 
mosphaera acerina, fig. SOb) in which the conidia differ from all 
other species of Dermea in being oblong-ellipsoid. They are simi¬ 
lar in shape to the conidia found in the closely related genus Pesi- 
cula, and this raises the question of what constitutes the distinction 
between Dermea and PesAcula. 

The habit of growth is similar in both genera, all the species lie- 
ing erumpent through the bark of twigs and branches of woody 
plants. All of the leaf-inhabiting species of which I have seen 
material may be definitely excliided from these genera, and prob¬ 
ably all leaf-inhabiting species should be so excluded. In Pesicula 
the apothecia are typically bright colored, yellowish to ochraceous, 
and softer in consistency, i.e. more fleshy-waxy than the leathery 
Dermeae. In Pesicula, also, the asci are usually proportionately 
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broader and more clavate and the ascospores more broadly ellipsoid 
to oblong-ellipsoid or ovoid. Correlated with these differences 
are the oblong-ellipsoid conidia found in species of Pesicula as con¬ 
trasted with the elongate-fusiform to subfiliform conidia found in 
species of Dermea. 

In color and consistency D. acerina is typical of the genus, in fact 
it is darker and tougher than D. Tulasnei. The asci and ascospores 
approach the Pesicula type to some extent, but not more than other 
species in the Prunastri group, for example, D. piccina, D. pinicola, 
D. Chionanthi, and D. Tulasnei. It is, therefore, only in the shape 
of the conidia that this species Aiows a striking difference from 
other species of Dermea. 

Another species which occupies a somewhat intermediate posi¬ 
tion between the two genera is Pesicula Prangulae (Pers. ex Fr.) 
Fckl. occurring on Rhamnus with the conidial stage Cryptosporiop- 
sis versijormis (Alb. & Schw.) Wollenw. In gross api^earance 
dried specimens of this si)ecies strongly suggest Dermea but, on 
moistening, they become lighter colored with a consistency like 
Pesicula. The asci are similar in sha]^ to those of D. acerina but 
are, of course, distinctive in lieing four spored. Both the asco¬ 
spores and conidia are oblong-ellipsoid as in Pesicula. Thus, in 
this species the majority of the characters seem to indicate a closer 
relationship to Pesicula than to Dermea. I have not seen this 
fungus in the fresh condition or studied it in culture, but Wollen- 
weber (1939), who cultured it, concluded that it belonged in 
Pesicula. 

Finally, the species descrilwd as Pesicula alnicola by Groves 
(1940) should lie mentioned. Its apothecia are typical of Pesicula 
in color and consistency, but the conidia are of the elongate-fusi¬ 
form to subfiliform type, and the asci and ascospores are more 
DermeaAike in shape than those of D. acerina. 

On the basis of this information it is evident that it is impos¬ 
sible to draw a sharp dividing line between these two genera. 
Here, as in other groups of Discomycetes, the generic i)ositiou is 
not determined solely by one character but rather by 4he sum 
total of characters, and there are a few Species whose generic posi¬ 
tion remains more or less a matter of opinion. 
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METHODS 

Whenever possible, this study has been based on living material. 
Of the sixteen species recognized, fifteen have been studied in the 
fresh condition and I have personally collected thirteen of them. 
Morphological studies have been made from crushed mounts and 
freehand sections either in water, lactophenol containing dilute 
cotton blue, or phloxine in KOH. 

Cultures were obtained from both ascospores and co^idia when¬ 
ever possible. Ascospore cultures are readily obtained by fasten¬ 
ing an apothecium to the lid of a Petri dish with a drop of agar and 
allowing it to discharge spores on to the agar below.' Single asco- 
si)ore cultures of some species were made, but for the most ])art 
mass ascospore cultures were used. If fresh apothecia in good 
condition are chosen it is very seldom that any trouble is ex|)eri- 
enced with contaminations. As a further check tissue cultures from 
the interior of the apothecia were sometimes made, but usually only 
ascospore cultures were attempted. 

In obtaining cultures from conidia the simplest methtKl is to 
place the twigs in a moist chamber over night and thep to pick off 
a fresh spore mass with a sterile n^dle. This can either l)e trans¬ 
ferred to sterile water and loopfuls used to pour dilution plates, or 
the spores may be transferred directly to a tul)e of cooled, melted 
agar which is rotated to distribute tte spores and then poured im¬ 
mediately into a Petri dish. Jf the twigs are not allowed to Ik?- 
come watersoaked and freshly produced spore masses are chosen, 
pure cultures can be obtained without difficulty. 

Cultures were grown on potato dextrose agar and on malt ex¬ 
tract agar. Both media proved satisfactory, but on potato dextrose 
agar there was some tendency to produce excess mycelium and 
fewer conidial fruiting bodies. Accordingly, two i)er cent malt 
extract agar was used throughout. 

Cultures were also grown on sterilized twigs of the host. Twigs 
were cut into lengths of 8-10 cm., a slit was cut in the l)ark at one 
end, and they were placed in 250 cc. or 300 cc. Erlenmeyer flasks 
with 25-30 cc. of water and sterilized in the autoclave at 15 lbs. 
pressure for 30 minutes. When cool they were inoculated by 
placing bits of agar and mycelium in the slit which had previously 
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been cut in the bark. Some flasks were stored in the laboratory 
at room temperature in diffuse light, others were kept in the 
greenhouse shaded from direct sunlight, and others were kept in 
the dark in a refrigerator at about 15° C. Conidial fruiting bodies 
were produced under all these conditions. 

The study of living material furnished a l)asis for species con¬ 
cepts which proved to lie invaluable in the interpretation of dried 
specimens, on which identifications must finally rest. Identifica¬ 
tions have been made by comparison with types when possible or 
by comi)arison with exsiccati and published descriptions. The 
species of this group retain their c haracters well w'hen dried and 
satisfactory preparations can lie obtained from dried material by 
1x)iling aixithecia or bits of the hymenium for alx)Ut thirty seconds 
and then making a crushed mount in lactophenol containing dilute 
cotton blue. 


CULTURAL STUDIES 

Of the sixteen s|>ecies descrilied in this ijajjer, all but one have 
lieen studied in culture. Twelve .species have l>een cultured from 
lK)th ascos}x>res and conidia, one from ascospores only, and two 
from conidia only. In D. pinicola I failed to find the conidial stage 
in natuie although it undoubtedly occurs, for cultures from asco¬ 
spores gave rise to conidial fruiting lH)dies with conidia of the 
typical Micropcra tyiie. I have never collected D. Padi or D, 
Libocedri and in the specimens I received the apothecia failed to 
discharge sjxires. However, the nature of the association between 
the apothecia and the conidial fruiting IxKlies, and the similarity 
lietween these and the conidial stages of other Dcrmca sfiecies, 
leave little doubt concerning the genetic connection. 

Only one s})ecies, D, Chionanthi, has not been seen in the fresh 
condition and has not lieen studied in culture. But in this species 
also a conidial stage of the Micropcra type was observed closely 
associated with the apothecia in dried s])ecimens, and it seems a 
reasonable assumption that this is the conidial stage. 

In order to prove the genetic connection between the i^erfect and 
imperfect stages it would be desirable t& complete the life history 
in culture using cultures originating from both ascospores and 
conidia. D, batsamea is the only species in which this has been 
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achieved. Apothecia were produced on sterilized twigs of both 
Abies and Tsuga in cultures originating both from ascospores and 
from conidia. However, in the other species it was considered 
sufficient evidence to establish the connection when cultures from 
both ascospores and conidia produced the same conidial stage in 
culture. It was observed that the form of the conidial fruiting 
body as produced in culture frequently differed considerably from 
the form found in nature but the conidia usually agreed closely in 
size and shape with those occurring naturally. ' 

As well as providing evidence for the connection between perfect 
and imperfect stages, cultures have been of great assistance in the 
identification of species. For example. D, bicolor was first collected 
in the Timagami Forest Reserve in 1935 on an unidentified branch 
l 3 ring on the ground, but the fungus was not recognized and was car¬ 
ried in culture as an unknown Dermca until 1941 when the species 
was identified from a collection made at the Petawawa Forest Ex¬ 
periment Station and known to 1>e on Amelanchicr, The sinij^ 
larity in the cultures from the two collections led to the identifica¬ 
tion of the earlier Timagami specimen. 

There has also lieen some confusion concerning tlie identity of 
the three species of Dermca occurring on Primus, These are not 
always easily distingui.shed by their aix>thecial characters, but they 
can be readily distinguished in culture. Cultures of D. Cerasi on 
malt extract agar reach a diameter of alx^ut 2-3 cm, in four weeks. 
The colonies are white to palfe buff with short, fluffy, aerial myce¬ 
lium. Cultures of D. Prunastri grow at about the same rate or 
somewhat more slowly. However, they are compact, fleshy, more 
or less heaped up and radially furrowed, variously colored—olive 
to greenish, yellowish, or brownish—with short, velvety, aerial 
mycelium. Cultures of D, Padi are similar to those of D, Cerasi 
in gross appearance, but they can lie distinguished at once by the 
much smaller conidia. 

Other species in which the ^cultures are more or less brightly 
colored, varying from olive to yellowish, greenish, or brownish, 
are D, Ariac, D, molliuscula, and D, piccina. In D, accrina the 
cultures are usually bright green with a fluffy aerial mycelium but 
some cultures are brownish and lack the aerial mycelium. 

As would be expected, in all of the species there are variations 
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in the cultural characters of different isolates and in the same iso¬ 
lates under different conditions, which make it difficult to describe 
them precisely in terms which would enable others to recognize 
them. However, conidia are usually produced readily in culture 
and these, combined with the appearance of the cultures, will 
enable the species to be identified. For example, the conidia of 
D, Ariac and D, bicolor are very similar but the cultures are quite 
distinct. On the other hand cultures of 77. bicolor somewhat re¬ 
semble those of D. Peckiana, but the conidia are very different. 

In some species the cultures are sufficiently distinct to enable 
recognition of the species fromHheir gross appearance. In Z). 
Viburni the brownish, soft, fleshy cultures with irregular, lacerate 
margin, and almost no aerial mycelium are quite different from any 
of the other species. In D, Hamamclidis the cultures are ver>" 
slow-growing, heaped up and usually deqdy furrowed, tough, 
fleshy in consistency, whitish to brownish in color and with almost 
no aerial mycelium. 

Although in most of the species the cultures are more or less 
distinctive, I consider their characters to l)e of secondary import¬ 
ance in distinguishing si>ecies of Dermea. Qiief reliance should 
lie placed on the characters of the asci. ascosix)res, conidial fruit¬ 
ing lK)dies, and conidia. 

HOST RELATIONS AND PARASITISM 

The evidence presented in this study indicates that the species of 
Dermea are, in general, specific to host. Only two species have 
lieen collected on plants lielonging to more than one genus. D. 
balsamea has been collected on Ixith Abies and Tsnga, and D. Pecki- 
ami on both Ile.v and Nemopanthus. Seaver and Velasquez (1933) 
reixirted D. moUiuscula on lx>th Befuh and Abuts but I have seen 
no material on Abuts. A knowledge of the host on which a speci¬ 
men was collected is. therefore, of great assistance in identification. 
It is also desirable, in collecting species of this group, to include 
some of the wood of the host in order that its identitj; may lie 
checked in cases of doubt. ♦ 

Very little is known concerning the parasitism of most species, 
but it would seem probable from their host specificity and their 
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habitat on recently killed twigs and branches that they are at least 
weakly parasitic. Dodge (1932) has shown that D. balsamea was 
the cause of a die-back of hemlock, and Dowson (1913) has shown 
that D. Prunastri was the cause of a die-back of greengage plums. 
Possibly under favorable conditions some of the species might be 
capable of causing damage, but the indications are that in general 
they are not of great economic importance. 

TAXONOMY OF THE GENUS DERMRA 

GENERIC DIAGNOSIS 

Dcnuca Fries, Syst. Orb. Veg. p. 114. 1825. 

Ccnangclla Sacc. Consp. Gen. Disc. p. 9. 1884. 

Apothecia erumpent, separate or cespitose, circular to undulate, 
sessile or narrowed below to substipitate, dark brown to black, 
hard, leathery in consistency, softer and more fleshy when moist; 
asci cylindric-clavate, mostly eight spored, ascos|x>res ellipsoid 40 
ellipsoid-fusiform, hyaline to yellowish-lirown, one to several celled, 
paraphyses numerous, filiform, exceeding the asci and forming an 
epithecium; conidial fruiting lK>dies of various form; conidia mostly 
elongate-fusiform to subfiliform, ix>inted at the ends, more or less 
curved, hyaline, one to several celled; microconidia hyaline, bacillar 
to filiform, straight or curved, one celled. 

Type species: Dermea Cerasi (Pers. cx Fn) Fr. 

KEV TO SPECIES 

1. A]K)thecia reaching more than 1.5 mm. in diameter . 2 

1. Apothecia less than 1.5 mm. in diameter.4 

2. Asci mostly less than 13 m in diameter, conidia mostly less than 60 m in 

length, on Prtmus .1. P, Cerasi 

2. Asci mostly more than 13 m in diameter, conidia mostly more than 60 m 

in length.3 

3. A]X)thecia more than 1 mm. in lieight, conidial fruiting IxmIics usually 

more than 1 mm. in diameter, conidia less than 4 m in diameter, on 
Bctula .2. y>. moUiuscula 

3. Apothecia less than 1 mm. in height, conidial fruiting bodies less tlian 1 
mm. in diameter, conidia more than 4 m in diameter, on Abies and Tsuga, 

3. balsamea 

4. Asci four spored, apothecia yellowish when fresh, on Rhamnus, 

Pesicula Frangulae 


4. Asci eight spored.5 

5, Ascospores le.ss than 5 m in diameter.6 
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5. Ascosporcs more than 5 m in diameter.9 

6. Conidial stage conspicuous as beaked pycnidia, on Viburnum, 

6. D. Viburni 

6. Conidial stage not beaked pycnidia.7 

7. Asci mostly more than 10 m in diameter, on Ncmopanthus and Ilex. 

4. D. Peckiana 

7. Asci less than 10 m in diameter.8 

8. Apothecia black, asci usually leas tlian 75 m in length, rarely exceeding 

80 m, on Amclanchicr .8. A bicolor 

8. Apothecia brownish, asci usually exceeding 75 m in length, on Sorbus. 

9. D. Ariac 

9. Conidial stage conspicuous as beaked pycnidia.10 

9. Conidial stage not beaked pycnidia.12 

10. Conidia oblong-ellipsoid, on Acer .16. D. accrina 

10. Conidia elongate-fusiform.11 

11. Conidial fruiting bodies usually single, conidia less than 4 m in diameter, 

sharply pointed at ends, on Prunus .7. D. Padi 

11. Conidial fruiting bodies usually cespitose, conidia exceeding 4 m in diam¬ 
eter, on Prunus .15. D. Prunastri 

12. On coniferous hosts.13 

12. On frondose hosts.15 

13. Ascosiiores mostly less than 14 m in length, on J^icea .14. I), piceina 

13. Ascospores mostly exceeding 14 m in length.14 

14. Ascospores 13-18 X 4-7.5 M, conidia less than 50 m in length, on Pinus. 

13. D. pinicola 

14. Ascosporcs 15-20 X 6-8 M, conidia mostly exceeding 50 m in length, on 

Libocedrus . S. I). Libocedri 

15. Asci less than 15 m in diameter.16 

15. Asci mostly exceeding 15 m in diameter.17 

16. Ai)othecia small, scarcely reaching 1 mm. in diameter, conidia exceeding 

4 m in diameter, on Hamamelis .10, D. HaniamcUdis 

16. Apothecia larger, reaching 1 mm. or more in diameter, conidia less than 

4 m in diameter, on Prunus .7. D. Padi 

17. Asci 14-18 M in diameter, ascospores mostly 15-20 X 6-8 M, on Praxinus. 

12. 1). Tulasnci 

17. Asci 15-20 M in diameter, asco.s{x)res 18-25 X 7-9 m, on Chionanthus. 

11. D. Chionanthi 


l. Dermea Cerasi (Pers. cx Fr.) Fr. Syst. Orb. Veg. p. 115. 
1825. (FIGS. 1. 2. 27, 42.) 

Pesisa Ceraxi Pers. Tent. disp. meth. fnng. p. 35. 17‘)7. 
Cenangium Cerasi Fries, Syst. Myc. 2: 179. 1822. 

Cycledinn Cerasi Wallr. Flor. crypt. Germ. 2; 512. 1833. 
Tyml>anis Cerasi Quel. Enchir. Fung. p. 330. 1886. 

St. conid. • 

Micropera Drupacearum Lev. Ann. Sc. nat. III. 5: 283. 1846. 
Micropera Cerasi Sacc. Myc. Ven. p. 160. 1873. 
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Figs. 1-9. Species of Dermea » 
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Micropcra Cerasi Bon. Abli. Nat. Gesells. Hall. 8: 133. 1864. 

Micropera roseola Lev. Ann. Sc. nat. Ill, S: 283. 1846. 

Sphaeria dubia Pers. Ic. Piet. Fung. fasc. 4 : p. 48, t. 20, f. 1. 

1806 . 

Aix)tliecia erunipent, gregarious, separate or sometimes cespilose, 
with few in a cluster, sessile, narrowed lielow, circular to undulate. 
1.0-3.0 mm. in diameter and up to 1.5 mm. in height, at first brown¬ 
ish to yellowish-brown, furfuraceous, finally black and glabrous, 
hard, leather}' to horny in consistency, liecoming more fleshy- 
leathery when moist; hymenium at first concave, liecoming plane 
or convex, roughened, sometimli. cracked, occasionally slightly 
umbilicate, black, olivaceous to greenish when moist, margin at 
firs( thick, raised, furfuraceous. finally glabrous and disappearing, 
openings of the pycnidial cavities often appearing as yellowish 
wrinkles around the margin; tissue of the basal stroma composed of 
closely interwoven hyphae with elongated cells alx>ut 8 in diam¬ 
eter, hyaline to brownish, thick walled, often with host cells inter¬ 
mingled, tissue very compact below, often looser above and the 
cell walls thinner and darker, frequently with intercellular spaces, 
toward the outside the cells almost isodiametric, arranged in more 
or less obliquely parallel rows; subhymenium a narrow zone of 
closely inten^Hjven, slender hyi)hae; asci cylindric-clavatc, tapering 
lielow into a short stalk, eight s|x)red, (75)90-120(150) X 10-13 
(15) fi: ascos]Xire.s ellipsoid-fusiform, hyaline to yellowish-brown, 
straight or slightly curved, one to four celled, irregularly biseriate, 
(12)15-20(25) X (4)5-7.5/a; ijaraphyses hyaline, filifonn, sep¬ 
tate, simple or branched, 1.5-2.0 in diameter, the tips slightly 
swollen up to 4 fi and glued together forming a yellowish epithecium. 

Conidial fruiting bodies erumpent, gregarious, very irregular in 
shape, circular or elongated, rounded irregularly to conical, 0.5-2.0 
(3.0) mm. in length, 0,2-1.0 mm. in height, whitish to yellowish, 
]>ruinose to furfuraceous, surface wrinkled, stift, waxy, brittle, be¬ 
coming more fleshy when moist, usually containing several fla.sk- 
shaped, more or less lobed cavities which open irregularly and some¬ 
times widely; tissue similar to the l)a.sal stroma of the apothecia, 
composed of closely interwoven, hyaline hyphae, toward the outside 
the cells shorter and darker, and around the cavities arranged in 
parallel rows; conidiophores hyaline, cylindric, septate, simple or 
iiranched, tapering to a slender tip, 10-25 X 2.0-2.5 conidia 
elongate-fusiform to subfiliform, sickle-sbaped or sigmoid to almost 
straight, ends pointed, hyaline to faintly greenish, one or two celled, 
(35)40^(65) X 2.5-4.5 /*; microconidia hyaline, filiform, almost 
straight or curved, one celled, 12-23 X 1.0-1.5 /i. 
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. Host : Vrunus spp. f*. ofvium L. ; P. Cerasus L.; P, emarginata 
(Doug.) Walp.; P. nigra Ait.; P. pennsylvanica (L.) f.; F. sero- 
tina Ehrh.; P. tfirginiana L. 

Exsictati: Mour. & Nestl. Stiri>. co'pt. Vog. 494; Rab. Fung. Eur. 
1023: Fuckel, Fung. Rhcn. 1127; Vize Micro-fung. Brit. 386; Cooke, Fung. 
Brit. &59: All. & Schn. Fung. Bav. 263 (D. Padi); Roum. Fungi Sel. Gall. 
Exs. 265, 931 {Micropcra Cerasi f. winor), 887 {Micropcra roseola), 1130 
(Micropcra Ccrasi f. major), 3173 iDcrwatca Ccrasi f. pycnidifera); Fungi 
Columh. 4942; Ellis, N. Am. Fungi 40 (Micropcra Drupacegrum), 2812; 
Shear, N. Y. Fungi 94; Rcl. Farl. 113; Sacc. Myc. Ital. 673, 

Specimens examined:* CANADA: Nova Scotia: Glenmont: DAOM 
4630, F; DAOM 4632; DAOM 4635; DAOM Colchester Co.. JWG 

797 ex LEW Quebec: Cacouna, DAOM 3430, JWG 135, F;— 

Duchesnay, DAOM 5315, JWG 603; JWG .W;—He J^sus, DAOM 7682;-^ 
Tenaga, DAOM 5743; —Lennoxville. DAOM 12050, JWG 775; —lie Perrot, 
F;—St. Elzear, DAOM 3800; Si, Alphonse dc Caplan, DAOM 3794, F; 
DAOM 3780, F.— Ontario: Timagami Forest Reserve, T 4385, JWG 8; 
JWG 28; JWG 29; T 4376, JWG 60; T 6574, JWG 172; JWG 241; DAOM 
2519; JWG ^93;—Toronto. T 4383, JWG 1; T 4384, JWG 3; JWG 4; T 
4540, JWG 75; T 4534, JWG 80; T 4533, JWG 3d;—.Aurora. T 7206, J^ 
96; T 4458, FForester’s FalK. T 4842, DAOM 3318, JWG J33;—Peta- 
wawa For. Exp. Stn., DAOM 4705; —^Ottawa, DAOM Macoun 94; DAOM 
Macoun 329; I^ke Rosseau, F. Harper 539.— Britiah Columbia: Hastings, 
DAOM Macrnin 35, 

UNITED STATES: Maine: Greenville, FEastix^rt. F.— New Hamp¬ 
shire: Chocorua, F, Aug. 1918; F, Sept. 28, 1906; Shelbuiwe, F, Sci)t. 1893; 
F, Thaxter Intervale, F, Thaxter J/i^z-Glen Ellis, F.— New 

Jersey; Willsboro Pt., F cx USDA -Maryland: Brookmont, JW(i 
d9-/.-New York: Ithaca, JWG 234; F, Aug. 7. 1.934. W. W. Ray;—E. 
Galway, F;—Alcove, F rjr USDA Pennsylvania: Potter Co.. DAOM 

5376; F, Shear 4192; F, Shear 4193.—Michigan: Ann Arbor. JWG 576;— 
Atlanta. F, April 9, 1929, D. V. Baxter. 

EUROPE: Austria: T. F cx Barbey-Boissier 1117; T cx Barbey- 
Boissier 11/3.— Belgium: F cx Herb. Crypt Belg, 1349.— England: F cx 
Cocke Herb.— Hungary: F, D.\OM, Magyar Flora 90; F.— Sweden: 
DAOM unnumbered. 

^ In listing the specimens examined tlw aim is to give sufficient data lor 
the collections to be recognized by other workers. The collections are ar¬ 
ranged geographically and cited by herbarium numbers w'hen )M>ssible. The 
herbaria arc indicated by code letters as follows: DAOM—Mycological 
Herbarium of the Division of Botany and Plant Patliology, Central Experi¬ 
mental Farm. Ottawa: T—University of Toronto Herbarium: F—Farlow 
Herbarium; NYBG—Heri>arium of the New» York Botanical (xarden: USDA 
—Mycological Herbarium of the U. S. Department of Agriculture; I-OO— 
L. O. Overholts; LEW—L. E. Wchmeyer; JWG—^J. W. Groves. Different 
collections are seiiarated by .semicolons, dufdicate collections by commas. 
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A number of sjiecies of Dermea on Frunus have been described 
and some confusion has arisen concerning their identity. Cultural 
studies have shown that it is possible to distinguish at least three 
species in North America. The characters which most clearly 
se|mrate them are the size and shape of the conidia. 

They liave lieen identified as D, Ccrasi (Pers. cx Fr.) Fr.. 7>. 
Prunastri (Pers. cx Fr.) Fr.. and /). Padi (Alb. & Schw. cx Fr.) 
Fr. In D, Ccrasi (fio. 42b), the conidia are mostly 40-60 X 2.5- 
4.5 ft. and sharply pointed at the ends. The conidial fruiting bodies 
consist of fleshy stromata usually containing several cavities, and 
the apotliecia are large, usually exceeding 1 mm. and frequently 
more than 1.5 mm. in diameter. They usually ocair in clusters. 
In D. Padi (fio. 44b), the conidia are similar in shape to those of 
/). Ccrasi but much smaller, 20-30 X 2.5-4.0 fi. The conidial 
fruiting bodies consist ol hard, homy, rostrate stromata, usually 
containing a single ca\nty, and the apothecia are smaller, mostly 
al)out 1.0 mm. in diameter and mostly occurring singly. In J9. 
Prunastri (fig. 43b), the conidia measure 20-30x4-7 ft, about 
the same length as those of D. Padi but thicker and not as sharply 
(lointed at the ends. The conidial fruiting Inxlies are usually cespi- 
tose, long-rostrate, very hard and horny in consistency, and con¬ 
tain a ‘ingle cavity. The a]K>thecia are also usually in clusters, 
more brownish in color than those of the other two species, and 
usually less than 1 mm. in diameter. The characters of the asci 
and ascospores are very similar in all three species. As noted 
al>ove in the discussion of cultural characters, the cultures of D, 
Prumstri are xery different from the other two. 

Unfortunately the tyjies of these species have not lieen available 
and it has been necessary to rely, for the most part, on published 
descriptions in order to identify them. D, Ccrasi and D. Prtmastri 
were both first described by Persoon (1797) under Pcsisa and were 
l>oth recognized by Fries (1822) under Ccnangium, Both Per¬ 
soon (1822) and Fries (1822) cited the specimen in Moug. & 
Nestl. Stirp. Crypt, vog. 494 in their accounts of this species tliere- 
fore, this exsiccatus should be regarded as authentic. A specimen 
in the Farlow Herterium under this number and lal)elled Pe^ixa 
Ccrasi Pers. was examined and good material of lioth perfect and 



370 


Mycologia, Vol. 38, 1946 


imperfect stages was present- The identification of D, Cerasi may, 
therefore, be considered as based on this specimen. 

Neither Persoon nor Fries cites any specimens of D. Prunastri, 
but both emphasize the character of the conidial fruiting bodies in 
their descriptions. As Tulasnfe (1865) pointed out, they believed 
that these represented the young stages of the a|X)thecia and would 
eventually expand to form the disc. Tulasne realized that these 
fruiting bodies and the apothecia were different states of the same 
fungus. His description fits our fungus well. He noted that the 
asci and ascospores were indistinguishable from those of D, Cerasi 
but that the apothecia were smaller. One discrepancy in his account 
is noted in that he says the conidia were scarcely more than 3.5 fjL 
in diameter whereas I find them to be mostly 4-7 /i. He found 
the conidia of D. Padi to be 3.5 ft thick also and this measurement 
agrees with mine. Possibly he observed immature conidia of /). 
Prnnastri. 

D. Padi was originally descriljed by All)crtini and Schweiriffe 
(1805) as a variety of D, Cerasi. They noted that it was often 
solitary and descril)ed the ccmidial fruiting bodies, which they be¬ 
lieved to l)e young aix>thecia. The fungus was similarly treated 
by Fries (1822) but later (1849) raised to .s|)ecific rank. Tulasne 
(1865) could not find any difference l)etween it and D. Cerasi in 
the apothecial stage, but iioted the difference in the form of the 
pycnidia and in the size of the conidia. Karsten (1871) recorded 
the same observations. Rehm fl889) liad evidently not seen gocKl 
material and was very doubtful of this species and later (1912) 
made the statement that it was not notabl> different from D. Pru- 
nastri. Nannfeldt (1932) recognized all three species in the tradi¬ 
tional sense but Seaver and Velasquez (1933) considered both 7). 
Prunasfri and D. Padi to be synonyms of D. Cerasi. 

D. Padi seems to lie the least well known of the three sfiecies. I 
have not collected it and have not succeeded in obtaining ascospore 
cultures. Cultures were obtained from the conidia in one specimen 
sent by Dr. W. L. Wliite, These niltures re.sembled cultures of 
D, Cerasi in gross appearance but have produced a conidial stage 
with the small conidia of D. Padi Because of the difference in the 
conidia, D. Padi should be regarded as a distinct species. 

Other species that have lieen rqxjrted on Primus are Cenangiiiin 
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hypodcrmium (DC.) Sacc., Dermea vernicosa (Fckl.) Rehm, D. 
olivacea Otth, D, Houghtonii Phill., D. pulcherrima Fckl., and 
Dermatclla hortorum Kirschst. 

Cemngimn hypodcrmium was originally described by De Can¬ 
dolle (1815) as Pesiza hypodcrmium and was transferred to Cen- 
angittm by Saccardo (1889). Saccardo had apparently not seen 
any specimens and questioned whether it was really distinct from 
D. Cerasi However, De Candolle apparently knew both D, Ccrasi 
and D. Pruuastri and considered his Pcziza hypodermium to be 
something different. His description of D, Ccrasi agrees very well 
with the modern concept of this species, but his description of P, 
hypodcrmium does not. It is probaWy a different fungus but its 
identity is not Hear. The description is suggestive of a Tympanis 
and a species of Tympanis which is at present without a valid name 
occurs on Primus, It was described by Rehm (1889) as Tym¬ 
panis Prunastri (Fckl.) since he found it in the specimen of Fuckel 
Fung. Rhen. 1126 labelled Cenangium Prunastri, However, this 
combination had already l)een used by Wallroth (1833) for Dermea 
Prunastri and so was not available for the Tympanis, Further¬ 
more, it is evident that Fung. Rhen. 1126 must have l>een a mixture 
of two fungi for Fuckel’s de.scription is clearly of the Dermea and 
Rehm unquestionably saw a Tympanis, Nevertheless, according 
to Article 56 of the International Rules, T, Prinastri Rehm is a 
.synonym of Dermea Prunastri, 

D, vernicosa (Fckl.) Rehm is a very doubtful species. Fuckel 
(1870) Ijased his original description on the specimen in Fung. 
Rhen. 2072 which was said to consist of immature apothecia and a 
conidial stage which, from the description, might be either a micro- 
conidial form or the imperfect stage of a Tympanis, Fuckel stated 
that the fungus was close to Cenangium Ccrasi p Padi but appeared 
to think it different because of the conidial stage. I have examined 
the specimen of Fung. Rhen. 2072 in the Farlow Herbarium. 
There were a few immature apothecia which would not be referred 
to Dermea, and some small black pycnidia with hyaline, one celled, 
cylindric to ellipsoid conidia 4-6 X 2-3 fi. It is not the micro- 
conidial stage of a Dermea, but might {kissibly be poor material of 
the conidial stage of a Tympanis, 

Rehm (1889) published a description of D, vernicosa based on a 
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specimen which he later (1912) stated was actually D, PrunasM. 
The description by Saccardo (1889) is evidently based on Rehm's 
description. Thus apparently no one has ever seen mature apo- 
thecia of this species. 

D. olivacca Otth, described in 1668, is known to me only through 
the description in Saccardo (1899). The description is suggestive 
of a Dcrmca but without specimens it is impossible to say whether 
it is a distinct species or a synonym of one of the three species 
recognized here. 

Dermatella hortorum Kirschst. was originally described as Dcr- 
mea olivacca by Kirschstein in 1906 but later (1936) was given a 
new specific name since he recognized the priority of Otth’s name, 
and was transferred to Dermatella because he observed four-sep¬ 
tate ascospores. No specimens of this fungus have been seen but, 
from the description, the asci and ascospores are broader than any 
of the Dermea species I have recognized on Prunus. It should be 
compared with Pesicula plantarium Wollenweber (1939). 

Dermea pulcherrima was described by Fuckel (1873) and does 
not appear to have l)een recognized since. It seems probable that 
it was based on unusually large apothecia of D. Cerasi 

D, Houghtonii Phill. is a Pesicula and is distinct from P. plan- 
tarium Wollenw. 

The description of Scleroderris Padi Rostr, (Saorardo, 1906) 
suggests a Dermea but no materia^ has been available for com¬ 
parison. 

2. Dermea molliu.scula (Schw.) Cash, Mycologia 29: 304. 

1937. (FIGS. 21, 39, 47.) 

Cenangium molliusculmn Schw. Syii. P^ung. Amcr. Bor. p. 239. 

183 ^ 

St. conid. 

Gelatinosporium fulvnm Peck, Ann. Rep. N. Y. St. Mus. 38 : 97. 
1885. 

Apothecia strongly enimpent, scattered, separate or in clusters 
of about 2-6, circular, sinuate, or distorted by crowding and some¬ 
times more or less laterally fused, sessile to substipitate, 1-3 mm. 
in diameter, 1-2 mm. in height, "ochraceous tawny” or “tawny” 
(R) to almost black, usually slightly furfuraceous to glabrous. 
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hard, leathery to horny in consistency, becoming more fleshy- 
leathery when moist; hymenium at first concave, becoming strongly 
convex, dark olivaceous-brown to black, greenish when moist, 
sometimes cracked, at first with a thick, raised, yellowish-brown 
margin which later disappears; tissue of the basal stroma pseudo- 
parenchymatous, composed of hyaline to brownish, irregular cells 
6-12 ft in diameter becoming more elongated above, the central part 
of the stalk compact, sometimes looser above, composed of closely 
interwoven, thick-walled hyphae about 5 ft in diameter, curving to¬ 
ward the outside, forming a darker, pseudoparenchymatous excipu- 
lum of thick-walled cells about 6-10ft in diameter; subhymenium 
a narrow zone of closely interwoven hyphae al)out 3-4 ft in diam¬ 
eter ; asci cylindric-clavate, tapenng toward the base, eight spored, 
(85)100-1^(150) X 12-15 ft; ascospores narrow-ellipsoid to sub- 
fusiform, hyaline, becoming yellowish, straight or slightly curved, 
one to four celled, irregularly biseriate to uniseriate, (13)15-20 
(22) X 4-7ft; paraphyses hyaline, filiform, septate, simple or 
branched, 1.5-2.0ft in diameter, the tips slightly swollen, embedded 
in a yellowish matrix and forming a dark epithecium. 

Conidial stromata erumpent, gregarious, transversely elongated 
or almost circular, 1-4 mm. in diameter. 0.5-1.0 mm. in height, 
.slightly furfuraceoius. “ochraceous'tawny*' to blackish, waxy-fleshy 
in consistency, usually containing several more or less lol)ed, flask¬ 
shaped cavities which tear open irregularly and sometimes ver\' 
widely; tissue at the Ijase and around the outside of the stroma 
similar to that of the apothecia, around the cavities composed of 
ascending, more or less parallel hypliae; conidiophores hyaline, 
cylindrit, septate, simple or branched, 15-30 X 1.5-2.0 fi, conidia 
hyaline or pale yellowish, subfiliform, ends pointed, sickle-shaped 
or sigmoid to almost straight, one to four celled, 50-75 X 2.5-3.5 ft, 
microconidia hyaline, bacillifonn, straight or slightlv curved, one 
celled, 7-12 X 1.0-1.5^. 

Host: Bctula spp., commonly B. Intca Michx. 

Specimens examined; Type: Durand Herbarium 3933. Kx Herb. 
Schweinitz. 

CANADA; Nova ScotU: N. Halton, DAOM 4694, JWG 552;--Col- 
cliester Co., JWG 514 ex LEW Quebec: Duchesnay, DAOM 5317, 

JWG 599; F rx USDA Old Chelsea, DAOM 2595, JWG 440, F;— 

Burnet, DAOM 3910, F.— Ontario: Timagami Forest Reserve, T 3525, 
JWG 46; JWG 106; JWG i9J;—Toronto, T 6773, JWG 272;—PeUwawa 
For. Exp. Stn., DAOM 7339. 

UNITED STATES; New Hunpehire: ^ndolpli, T ex Herb. NYBG 
as D, Beiulae, — New York: HoU Pond, JWG 532. — PennaylvanU: Lyeoni- 
ins Co., JWG 656. 
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This species was first described by Schweiiiitz (1832) but does 
not seem to have been very frequently collected and is not well 
known. Seavcr and Velasquez (1933) described and'illustrated 
it under the name Dermea Betulae Rehm, but, as pointed out by 
Groves (1940), this was a misdetermination since D. Betulae Rehn* 
is a Pesicula, Cash (1937) transferred it to Dermea, 

The large, strongly erumpent, cespitose apothecia are somewhat 
similar to those of D, Ccra^i, but are usually more or less grown 
together laterally and the outlines of the apothecia are indistinct. 
The asci are mostly broader than those of D. Ccrasi. The conidial 
fruiting bodies are also very similar to those of Z>. Ccrasi consist¬ 
ing of a fleshy stroma containing several flask-shaped cavities, but 
differ in the ochraceous color. The conidia are similar in shape 
but longer and slightly narrower. 

Dermea jusispora, also described as occurring on BcHtla by Ellis 
and Everhart (1893), is quite a different fungus and does not be¬ 
long in Dermea, A part of the type in the Durand Herlmriuqi^ 
7370 has l)een seen. The aprithecia have somewhat the gross ap¬ 
pearance of a Pcsicula but the hyaline, subfiliform. curved asco- 
spores 18-30 X 2-4 /t exclude it from this genus also. I have col¬ 
lected this fungus twice in the Timagami Forest Reserve and again 
at Duchesnay, Que., at the Mycological Society Foray held there 
in 1938. Cultures were obtained from the ascosix)res but the fun¬ 
gus has never produced any conidial i^tage in culture and none has 
been found in nature. 

Rehm (1912) stated that D. fusispora was a synonym of D. 
rosella Rehm which was originally described as occurring on Qner- 
CHS, He cited the specimen in Jaap Fung. Sel. 257a, h, which is on 
Betula and correctly identified as D. jusispora. The type of D. 
rosella has not been seen, but the description fits and if Rehm has 
correctly identified the Jaap specimen with D, rosella there is no 
question that D. jusispora should be considered a synonym. 

A still earlier name for the same fungus is Niptera citrinella 
originally described by Rehm (1881) as occurring on Alms and 
transferred to Pezicula by Rehm (1912). In the original de¬ 
scription Rehm cited the specimen in Rehm Asconi. 262, which 
should evidently be regarded as the type. Through the kindness 
of Mr. E. W. Mason slides of this specimen were examined and 
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Figs. 10-14. Species of Dermta . 
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' later another specimen of the same exsi(;catus was seen at the Far- 
low Herbarium. These agreed with D, fusispora and, therefore, 
D. fusispora Ell. & Ev, and D. rosella Rehm should be considered 
as synonyms of Nipt era citrinella Rehm. The generic position of 
the fungus is uncertain but it does not belong in either Dcnnca or 
Pcsicula. 

3. Dermea balsamea (Peck) Seaver, Mycologia 24: 42. 1932. 
(figs. 8, 9, 30, 54.) 

Cenanghnn balsameum Peck, N. Y. St. Mus. Ann. Rep. 38: 101. 
1885. 

Cenangium balsameum Peck var. abietinum Peck, N. Y. St. Mus. 
Ann. Rep. 43 : 40. 1890. 

St. conid. 

Gclatinosporium abietinum Peck, N. Y. St. Mus. Ann. Rep. 25: 
84. 1873. 

Apothecia erunipent, gregarious, mostly separate, sometinHu. 
cespitose with 2-4 in a cluster, sessile, slightly narrowed below, 
circular or undulate, 1-2.5 mm. in diameter, 0.4^.8 mm. in height, 
at first yellowish to brownish, furfuraceous, finally bl^ck and gla¬ 
brous, hard, leathery to homy in consistency, liecoming more fleshy- 
leathery when moist; hymenium at first concave, theft plane or 
slightly convex, often umbilicate, roughened and sometimes cracked, 
light brown to olivaceous brown or black, more greenish when 
moist, margin at first raised, yellowish, furfuraceous, later black 
and glabrous, finally disappearing; tissue of the basal stroma com¬ 
pact, pseudoparenchymatous, composed of almost isodiametric to 
somewhat elongated cells atxiut 8-12/i in diameter, hyaline to 
slightly ypllowish and grown together, toward the outside arranged 
in obliquely ])arallel rows and smaller, about 5--8 ft in diameter, in 
the upper central part more elongated and more loosely interwoven; 
subhymenium a narrow zone composed of slender, hyaline, closely 
interwoven hyphae; asci cylindric-clavate, tapering into a more or 
less elongated stalk, eight spored, (90)100-130(150) X (12)14- 
16 fi; ascospores ellipsoid-fusiform, hyaline or slightly yellowish, 
one to four celled, straight or slightly curved, irr^ularly biseriate 
to sub-uniseriate, (18)20-30(35) X (5)6-8(10) paraphyses 
hyaline, filiform, septate, usually much branched, 1.^2.0fi in diam¬ 
eter, the tips glued together forming a yellowish epithecium, and 
only very slightly or not at all swollen. 

Conidial fruiting bodies erunipent to subiniinersed, gregarious 
to scattered, rounded to cylindric or subconic, 0.5-1.0 mm. in diani- 
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eter, 0.2-0.S mm. in height, yellowish or olivaceous to black, fur- 
furaceous to glabrous, tearing open irregularly and widely at the 
top, brittle, waxy in consistency, more fleshy when moist, usually 
containing a single, simple or more or less lobed cavity, occasionally 
with more than one; tissue of the basal stroma compact, composed 
of closely interwoven hyphae, the cells variable in size and with the 
walls more or less grown together, the tissue surrounding the cavity 
composed of an outer zone of more or less parallel to slightly inter¬ 
woven, ascending hyphae, a middle zone of closely interwoven 
h 3 rphae with darker walls, and an inner zone of hyaline, interwoven 
hyphae from which the conidiophores arise; conidiophores hyaline, 
septate, sometimes branched, tapering to a slender tip, 1^25 X 
2.0-2.5 11 ; conidia elongate-filiform, pointed at the ends, hyaline 
to pale greenish yellow, one to four celled, usually curved, sickle¬ 
shaped to sigiiK'id, sometimes almost straight, (50)60-75(90) X 
4-5 fi; microconidia hyaline, filiform, straight or curved, one celled, 
11-22 X 1.0-1.5/i. 

Host: Abies balsamca (L.) Mill., Tsuga canadensis (L.) Carr. 

Exsiccati: Rel. Farl. JOB. 

Specimens examined: Tyi>c. Durand Herbarium 6111. 

CANADA: Nova Scotia: on .‘Ibics balsamca, Colchester Co., JWG 513 
cx LEW 2072; T, LEW (ilenmont, DAOM iP/T;—Truro, T. LEW 

1791; —on Tsuga canadensis, JWG 799 cx LEW 1792. —Quebec: on Abies 
balsamca, Burnet, JWCi 121, F; DAOM 3320; —Duchesnay, DAOM 5309, 
JWG -lie Jesus, DAOM 7342; —on Tsuga catiadcftsis, Burnet, DAOM 

2680, J^\G 442; —Kingsmere, JWG 734. — Ontario: on Abies balsamca, 
Timagami Forest Reserve, T 3523, JWG 45: T 3527, JWG 18; T 352^, 
JWG 43; T 4305, F; T 4306, JWG 36, DAOM 4282; T 4386, JWG 10; 
T 4388, JWG 15: T 4389, JWG 16; T 4390, JWG 24; T 6591, JWG 163; 
T 7923, F; JWG 20; JWG 32; JWG 51; JWG 633 cx Darker 2199; DAOM 
2532;—Muldrew L., F, White JI2J/—Petawawa For. Exp. Stn., DAOM 
4718; DAOM 7319; —Cash L., DAOM 5954; —on Tsuga canadensis, Toronto, 
T 4372, JWC; 63; T 4535, JWG 76; T 4550, F; T 4834, JWG 733; T 6561, 
JWG 237; T 6566, F; JWG 87. 

UNITED STATES: New Hampshire: on Abies balsamca, Shelburne, 
F Sept. 1891;—on Tsuga canadensis, Cliocorua, F Sept. 25, 1909; F Aug, 
20, 1917.— Maine: on Abies balsamca, Popham Beach, F July 31, 1933.— 
Virginia: on Tsuga canadatsis, Shenandoah Nat. Park, F. White 3599.— 
Pennsylvania: on Abies balsamca, Siglerville, JWG 444 ex LOO 19019; 
on Tsuga canadcftsis, Huntingdon Co., DAOM 1954. 

Dermea balsamca was first described by Peck (1885) nsLenan- 
gium balsamcum, occurring on Abies. ^Later Peck (18W) de¬ 
scribed a collection on Tsuga as a variety, C. balsameum var. 
abictinum. Here he noted its association with the conidial ftmgus 
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which he had described much earlier (1873) as Gelatinosporium 
abietinum, and on which he had based the genus Gelaiinosporium, 
Several collections on both Abies and Tsuga have been cultured 
from both ascospotes and conidia, and no difference has been found 
which would appear to justify the maintenance of the form on 
Tsuga as a separate variety. Dodge (1932) found this species as¬ 
sociated with a die-back of Tsuga and established the genetic con¬ 
nection of the perfect and imperfect stages by means of cultural 
studies. Dodge’s fungus was identified by Seaver who transferred 
it to Derniea. 

No difference worthy of generic rank appears to exist lietween 
Gclafbiosporium abietinum, the type of the genus Cclatinosporium, 
and Micropcra Drupaccarum, the type of the genus Micropcra. 
Since Micropcra is the older name, the genus Gelatinosporium 
should be regarded as a synonym of Micropcra. 

D. balsamca is one of the larger species of Dcrmed, the apothecia 
sometimes exceeding 2 mm. in diameter. It can 1)e distinguished 
from D. Ccrasi and D. molUnscula, the other two large sj^ecies, by 
its occurrence on Abies and Tsuga and the aix)thecia usually occur¬ 
ring singly or in small clusters of t^o or three. The isci tend to he 
somewhat broader and the ascospores slightly larger than either of 
the other two but the sizes overlap. The conidia are mostly longer 
than those of D. Ccrasi and broader than those of D. molliuscula. 
The conidial fruiting bodies usually contain only a single cavity 
and are smaller and more pycnidium-like than those of either of the 
other two si>ecies. ' 

It is not known whether or not this fungus cKcurs in Euro}K.% 
but as pointed out by Dodge (1932), Micropcra Abictis Rostr., 
from its description, seems to be very close to and perhaps identical 
with Gelatinosporium abietinum. The description of D. abietinum 
Vel. suggests D. balsamca but the figure shows an apothecium with 
a more pronounced stipe and ascospores that are more ovoid in 
shape than those of D. balsamca. 

As noted above, D. balsamca is the only species of Dermea that 
has produced apothecia in culture. They have been obtained on 
sterilized twigs of both Abies eaiA Tsuga in cultures originating 
from both ascospores and conidia. These apothecia produced asci 
and ascospores typical of those found in nature and the ascospores, 
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Figs. 16-26. Species of Dermea . 
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on germination, gave rise to cultures similar in appearance to those 
obtained from nature. 

4. Dermea peckiana (Rehm) Groves, Mycologia 29: 67. 1937. 
(figs. 18, 26, 35, 56.) 

Ccnangittm Pcckiamtm Rehm, Ann. Myc. 13: 3. 1915. 

St. conid. 

Sphacroncma stcllatum Ellis, Bull. Torrey Club 6: 107. 1876. 

Sphacrographium stcllatum Sacc. Syll. Fung. 3 : 598. 1884. 

Micropcra Nemopantliis Peck, Ann. Rep. N. Y. St. Mus. 46: 
109. 1893. 

Micropcra stcllata Jacz. Nouv. Mem. Soc. Imp. Nafur. Moscou 
IS: 366. 1898. 

Apothecia arising from the old conidial stroma, cespitose, 
crowded, up to 15 in a cluster, about 0.3-0.8 mm. in diameter, and 
the clusters up to 1 mm. in height, circular or undulate, slightly 
narrowed below, dark brown to black but the basal stroma pale 
yellowish, hard, leathery to homy in consistency, becoming mom 
fleshy-leathery when moist; h>inenium at first concave, becoming 
plane or convex, dark brown to black, slightly roughened, with a 
brownish margin which is at first raiserl and more or less infolded, 
later almost di.sapi)earing; tissue of the basal stroma compact, 
pseudoparenchymatous, conijiosed of hyaline, thick*walled cells 
about 8-20 X 5-10 fi, arranged in more or less vertically parallel 
rows, curving obliquely toward the outside where the cells are 
smaller, more isodiametric and wi^h thicker and barker walls; 
subhymenium composed of slender, closely interwoven hyphae: 
asci cylindric-clavate, tapering to a slender stalk, eight spored 
(65)75-90(110) X 9.5-12.5/i; ascospores ellipsoid-fusiform, hya¬ 
line to pale yellowish, straight or slightly curved, one to two (to 
four?) celled, (10)12-18(23) X (3)4-6 /i*; paraphyses hyaline, 
filiform, septate, simple or branched, 1.5-2.0/i in diameter, the tips 
swollen to 3-5 ft and glued together forming a yellowish epithecium. 

Conidial stromata erumpent, rounded, verruciform, often some¬ 
what capitate, usually thickly scattered, circular to more or less 
transversely elongated, 0.5-2.0 mm. in diameter and up to 1 mm. in 
height, upper surface uneven ai^d wrinkled around the openings of 
the cavities, pale yellowish below to black on top, often with a dark 
vinaceous color when fresh, leathery to fleshy in consistency, softer 
than the apothecia; pycnidial cavities numerous in the upper part 
of the stroma, sometimes liecoming more or less confluent, ovoid to 
more or less irregular in shape, opening irregularly and sometimes 
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very widely; conidiophores hyaline, cylindric, septate, sometimes 
branched, 20-40 X 2.0-2.5 tapering to a slender tip on which the 
spores are borne; conidia hyaline, elongate-fusiform to subfiliform. 
sickle-shaped or sigmoid, sometimes almost straight, ends pointed 
and usually one end more attenuated than the other, one or two 
celled. (25)40-55(60) x2.5—4.5/t. emerging in grayish masses 
which often show a dark vinaceous color, niicroconidia hyaline, 
filiform, straight or curved, one celled, 8-13 X 1.5-2.0 /x. 

: Nemopanthns mucronata (L.) Trel., Ilex vcrticillata (L.) 

Gray. 


Exsiccati: Ell. N. Am. Fung. Type; 2170. (Sphacroncma steUatum) ; 
Fung. Colttmb. 332, 

Specimens examined: CANADA: Nova Scotia: on Nemopanthus mu~ 
cronaia, Oxford, DAOM 3784, JWG -#97.— Quebec: Duchesnay, DAOM 
5300, JWG dlj;—St. Elzwr, DAOM 27^1Eardley, DAOM 4682; DAOM 
4685, F;—lie Perrot, DAOM 7685; on Ilex vcrticillata, Burnet, DAOM 
3976; JWG 587, — Ontario: <sn Nemopanthus mucronata, Timagami Forest 
Reserve, T 4368; T 4467; T 4468; T 4469; T 4470; T 4471; T 6576; T 
6578, JWG 257; T 6592, JWG 232; T 7930, F; T 7951; T 8438; DAOM 
2552; JWG 166; JWG 201 ; JWG 199; JWG 248; —Petawawa For. Exp. 
Stn., DAOM 7343, JWG 721; DAOM 7926; JWG 772;-Wilcox. L., T 
6926; —Parry Sound, T 6933; —Brant Co., T 7929;—on Hex vcrticillata, 
Timagami Forest Reserve, T 4511; T 5071, JW(i 143; T 7931, F; T 8439; 
T 8444; JWG 428;^Vmy Sound, T 6952, JWG 286, F. 

UNITED STATES: Michigan, on Ilex vcrticillata, Ypsilanti, T ex Univ. 
Mich. Crypt. Herb. 

D, Peckiana was first described by Rehm (1915j as Cenangimn 
Pcckianitm based on the specimen in Ellis N. Amer. Fung. 3042. 
It was transferred to Dermea by Groves (1937) and the genetic 
connection with the conidial stage w as then established. 

In nature this fungus is frequently found closely associated wdtli 
Durandiella Nemopanthis (Peck) Groves, the fruiting bodies often 
occurring intermingled on the same tw’igs. The apothecia of the 
Dermea can be distinguished in gross appearance by their more 
regular outline and dark brown color. The ajxithecia of the 
Durandiella are usually very undulate and Mack, and are also 
tougher in consistency. The two fungi can be distinguished very 
easily microscopically by the ascospores which are ellipsoid-fusi¬ 
form in the Dermea and filiform in J^urandiella, 

The nomenclature of the conidial stage w’as discussed by Groves 
(1937). It is quite distinct from all other species of Micropera 
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vStudied I))* reason of the excessive development of the basal stroma 
with several cavities developing in the upper part. The apothecia 
appear to arise from the old conidial stroma and in their habit of 
growth are distinct from other Dertttea species. No difference 
worthy of specific rank could be detected l)etween the forms on 
Ncmopanthus and Ilex, 

Dcrmca olivacca, described by Ellis (1876) as occurring on Ilex, 
is a distinct species which is more closely allied to Pezieula than 
to Dermea, Through the kindness of Dr. F. J. Seaver it was pos¬ 
sible to examine the type. The apothecia are about the same size 
as those of D, Peckiana, but are less cespitose, a little lighter colored, 
and softer in consistency. It can readily be distinguished from D, 
Peekiana by the size of the asci, 110-135 X (22)26-33(36) ft, and 
the ascospores, (20)25-32(38) x (9)11-13(15)/*. I have not 
collected this fungus or studied it in culture, but from the specimens 
examined it is a better Pesicula than Dermea, However, the name 
is invalid as it is a later homonym of D. olivacea Otth. 

5. Dermea Libocedri n. sp. (figs. 7, 31, 57.) 

Apotheciii» erumpentibus, gregarii.s, Militariis vel 2-4 congregatis, sessili- 
bui, versus basim leviter attenuatis, orbi^ularibus vel undulatis, 0^3-0.5 mm. 
diam., 0.2-0.3 mm. altis, brunneis vel atris, coriaccis vel comeig, in humido 
carnoso-coriaceis; hymenio concavo vel piano, atro, margine initio elevato, 
brunneo, dein evanescentc; hypothecio pseudoparenchymatico; ascis cylin- 
draceo-clavatis, octosporis, 75-1 (K) X (12)1-^171*; ascos|X)ris ellipsoideo-fusi- 
formibus, hyalinis, rectis vel leviter curvulfs, continuis vel triseptatis, 15-20 
X 6-8 paraphysibus hyalinis, filiformibus, simplicibus vel ramosis, 1.5-2.0 m 
diam. apice ad 3-4 /a incrassatis, epithecium formantibus. 

Apothecia erum{)ent, gregarious, separate or in small clusters of. 
two to four, sessile, slightly narrowed below, circular to slightly un¬ 
dulate, 0.3-0,5 mm. in diam., 0.2-0.3 mm. in height, dark brownish 
black to black, leathery to homy in consistency, becoming more 
fleshy-leathery when moist; hymenium concave to plane, black, 
rough, with a thick, brownish, raised margin which later disappears; 
tissue of the basal stroma compact, pseudoparenchymatous, com¬ 
posed of hyaline, thick-walled cells about 4-7 /* in diameter, almost 
isodiametric to slightly elongated, arranged in more or less verti¬ 
cally parallel rpws, curving obliquely toward the outside where the 
cells are slightly brownish and thicker walled; subhymeniura in¬ 
distinct; asci cylindric-clavate, short-stalked, eight spored, 75-100 
X (12)14-17 fi; ascospores ellipsoid-fu.siform, hyaline, one to four 
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celled, straight or slightly curved, biseriate above to uniseriate be¬ 
low, 15-20 X 6-^ /i, paraphyses hyaline, filiform, simple or 
branched, 1.5-2.0|* in diameter, the tips swollen to 3-4/* and 
forming an epithedum. 

Conidial fruiting bodies erumpent, separate, black, glabrous, 
minute, 0.24).3 mm. in diameter and About the same in height, 
rounded to subcylindric, opening at the tip, similar in consistency 
to the apotheda, containing a single oval or slightly lobed cavity 
lined with conidiophores, the walls surrounding the cavity similar 
in structure to the tissue of the apotheda, basal stroma about 15- 
30 fi in thickness, pseudoparenchymatous, similar to the Apotheda; 
conidiophores hyaline, cylindric, pointed at the tip, simple or 
branched near the base, continuous, occasionally septate, 20-30 X 
2,S-3.S fi; conidia elongate-filiform, hyaline, sickle-shaped or sig¬ 
moid, pointed at the ends, one to four celled, 42-65 X 4^ /*; inicro- 
coiiicUa hyaline, filiform, one celled, straight or curved, ends not 
pointed, 10-18 Xl.0-1.5 /*. 

Host : Libocedrus decurrens Torn 

Specimens examined: JWG 691, Darlingtonia, Del Norte Co., Calif. Colh 
H. E. Parks. Nov. 21, 1939. Type. 

This species is known only from a single, fragmentary specimen. 
In November, 1939, I received from Mr. H. E. Parks a specimen 
of Libocedrus decurrens bearing apothecia of a Pcsicula. On ex¬ 
amining this material carefully with a dissecting microscope, a few 
apothecia qf a Dermea species and conidial fruiting bodies of an as¬ 
sociated Micropera species were dibci)vered. All the. material of 
the Dermea that could be found was on a small piece of bark about 
5.5 cm. long and 1.0 dm. in width. An attempt was made to obtain 
cultures and successful isolations were made from the conidia but 
the apothecia failed to discharge spores. The cultures from the 
conidia readily produced conidial fruiting bodies on malt agar. 

It is realized that it is rather unsatisfactory to describe a species 
based on such scanty material. However, Mr. Parks was unable to 
obtain more and since the characters seem quite distinct it appears 
desirable to put it on record in the hope that it will be collected 
again. 

Because of the long, sharply pointed conidia, this species might 
be considered closely related to the group of species described above. 
The small size of the apothecia, not exceeding 0.5 mm. in the ma- 

l 
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terial examined, will readily distinguish it from most of tlie other 
species with similar conidia, i.e. D. Cerasi, D. balsamea, and D. 
ntoUiuscula, in all of which the apotheda usually exceed 1 mm. in 
diameter. The apotheda are closer in size to those of D. Peckiana 
which also has long, pointed conidia, but the apotheda of D. Libo- 
cedri appear to be mostly single and not clustered on a thick, basal 
stroma as in D. Peckiana. The host is also distinctive. 

6. Permea viburni Groves, Mycologia 32 : 745. 1940. (figs. 

24, 38, 49.) 

St. conid!* , 

SphaerfinenM hystricinmn Ellis, Bull. Torrey Club 6: 106. 1876. 

Spltacrographium hystricinum Sacc. Syll. Fung. 3 : 597. 1884. 

Chondropodittm hystricinum H5hnel, Pragm. Myk. 958. 1916. 

Sphaerographium hystricinum var. Vibumi Deani. & House, 
Bull. N. Y. State Mus. 197: 35. 1917. 

Apotheda erumpent, separate or in small dusters of 2-6, sessile, 
slightly narrowed below, circular or slightly undulate, 0.3-0.6(1.0) 
mm. in diameter and 0.2-0.5 mm. in height, dark brown to black, 
hard, leathery to homy in consistetvcy, becoming more fleshy- 
leathery when moist; hymenium black, at first concave, l)ecoming 
plane to convex, margin at first raised, later almost disapi)earing; 
hypothedum composed of closely interwoven, hyaline to pale 
brownish, thick-walled hyphae about 5-8/i. in diameter, in the 
upper part more or less vertically parallel, curving obliquely toward 
the outside where the walls are darker colored; subhymenium a 
.narrow brownish zone; asd cylindric-clavate, short-stalked, eight 
spored, (50)60-75 X 8-12.5 ft; ascospores ellipsoid-fusiform, hya¬ 
line, becoming slightly yellowish, straight or slightly curved, one or 
two celled, (10)14-18(20) X 3.5-5.5ft; paraphyses hyaline, fili¬ 
form, septate, much branched, 1.5-2.0 /t in diameter, the tips 
slightly swollen up to 3 ft and glued together forming a yellowish 
epithecium. 

Conidial fruiting bodies emmpent, thickly scattered or more or 
less in rows, single or with two or three arising from the same basal 
stroma, cylindric-subulate, dark brown to black, often with a red¬ 
dish tinge—espedally when moist—base about 0.3-0.5 nun. in 
diameter and the beaks about 1 mm. long, hard, leathery to Iromy, 
becoming more fleshy when moist; tissue of the basal stroina com¬ 
posed of closely interwoven, ascending, hyaline, thick-walled h)r[^ae 
about 5-8 ft in diameter, becoming darker colored and thicker 
walled at ^e outside, tissue of the beak similar in structure, the 
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basal stroma containing a single ovoid to elongated cavity about 
150-250 /A in diameter; conidiophores cylindric, septate, occasionally 
branched, tapering to a slender point, 15-30 X 2.0-2.5 ji , lining the 
cavity and the beak; conidia elongate-fusiform to subfiliform, hya¬ 
line, sickle-shaped or sigmoid to almost straight, usually with one 
end more attenuated than the other, one to four celled, (25)30-45 X 
2.5-4.0/x. No microconidia have l^een observed in nature. 

Host: Viburnum spp., V, Lcntago L., V. cassinoides L., V. 
nudum L. 

Exsiccati : Ell. N. Am. Fung. 337 (Sphaerographium hysiricinum) ; Rel. 
Farl. 198a, 198b (5*. hystricinum), 

Specimens examined: CANADA: Quebec: MacDonald College, DAOM 
Duchesnay, DAOM 5308, JWG Ontario: Hatchley, T 7937 
Type, JWG 433, F;—Timagami Forest Reserve, T 4460; T 4461; T 6976, 
JWG 230; T 8432; JWG 265;~Wilcox Lake* T 4558, JWG Parry 
Sound, T 7171; T 7266, JWG 275; —Petawawa Forest Exp. Stn., DAOM 
7322; DAOM 7266, JWG 7^. 

UNITED STATES: Vermont: Ripton, F Massachusetts: Canton, F; 
—New York: Seventh Lake, Inlet, T. 

This species was described by Groves (1940), and the conidial 
stage discussed. Its genetic connection with the Dcrmca was estab¬ 
lished. In this species the coni.dial fruiting bodies are much more 
conspicuous than the apothecia. The fungus occurs commonly on 
species of Viburnum but usually only the conidial stage is en- 
counterid. The apothecia have seldom l>een collected and when 
found were usually few and inconspicuous. 

It has l)een placed among the species with long conidia but it 
differs from the others of this group in having conidia with one end 
much more attenuated than the other. The apothecia are small, 
not much larger than those of D, Libocedri, but the asci and asco- 
spores are smaller than in this si)ecies and the conidial stage is 
quite different. 

7. Dermea pai>i (Alb. & Schw.) Fr. Summ. Veg. Scand. p. 362. 

1849. (FIGS. 3, 4, 29, 44.) 

Pcsiza Cerasi Padi Alb. & Schw. Consp. Fung. Nisk. p. 345. 
1805. 

Cenangium Cerasi fi Padi Fries, Syst. Myc.- 2: 180. 1822. 

Tympanis Padi Qu61. Enchir. Fung. p. 330. 1886. 

St. conid. 
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Sphaeria fallax Wahl. FI. Lapponica p. 522. 1812. 

Cenangium fcdlax Fries, Vet. Akad. Handl. p. 361.1818. 

Sphaeria padim Pers. in Moug. Stirp. Crypt, no. 667. 1820. 

Micropera padim Sacc. Mich. 2: 104. 1880. 

Sphacroncma brunneo-viride Auersw. in Sacc., Syll. Fung. 3: 

186. 1884. 

Cryptosporium brvmneo-viride Jacz. Nouv. M6m. Soc. Imp. 

Natur. Moscou 15:95. 1898. 

Apotheda erumpent, gr^arious, separate or cespitose in groups 
of i-6, sessile, narrowed below, circular or undulate, 0.5-1.0(1.5) 
mm. in diameter and about 0.3-1.0 mm. in height, dark reddish- 
brown to black, hard, leathery to homy in consistency, becoming 
more fleshy-leathery when moist; hymenium at first concave, then 
plane to convex, roughened, blade or dark brown, margin at first 
thick, raised, brownish, furfuraceous, then glabrous and disappear¬ 
ing; tissue of the basal stroma compact, pseudoparenchymatous, 
composed of hyaline cells 5-10 fi in diameter, isodiametric to 
slightly elongat^, the walls thickened and gelatinized, arrangeeP 
in more or less vertically parallel rows, curving toward the outside 
where the walls are thicker and darker; subhymenium a narrow 
zone of slender interwoven hyphae; asd cylindric-clavate, tapering 
to a short stalk, eight spored, (65)85-100(110) X 10-13(15) n',’ 
ascospores ellipsoid-fusifomi, hyaline becoming yellowish,, straight 
or slightly curved, one to two or occasionally four called, irregularly 
.biseriate, (.12)15-20 X (4)5^7 paraphyses hyaline, filiform, sep¬ 
tate, simple or branched, 1.5-2.0fi in'diameter, the tips swollen up 
to 3 ft and glued together forming a yellowish epithedum^ 

Conidial fruiting bodies erumpent, scattered, mostly separate, 
occasionally two or three in a cluster, cylindric to conic, 0.5-1.3 mm. 
in height, 0.2-0.5 mm. in diameter, opening circularly at the tip, 
dark reddish-brown to black, glabrous, hard, leathery to horny in 
consistency, more fleshy-leathery when moist, containing an elon¬ 
gate-ovoid cavity; tissue of the basal stroma compact, composed of 
almost isodiametric cells 5-10in diameter, with thickened, gela¬ 
tinized walls, in the central part the cells becoming more elongated 
and the tissue composed of ascending, parallel hyphae, tissue sur¬ 
rounding the cavity composed 6f three zones, an outer pseudo¬ 
parenchymatous zone composed of isodiametric, dark walled cells, 
a middle zone of parallel hjrphae abottt 3-5 ft in diameter, and an 
inner zone of small isodiametric cells jibout 3 ft in diameter from 
which the conidiophores arise; conidiophores cylindric, tapering to 
a slender point, sometimes swollen below the point of attachment 
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of the spore, septate, simple or branched, 25-50 X 2-3 fi ; conidia 
elongate-fusiform to subiiliform, pointed at the ends, one end usu¬ 
ally slightly more pointed than the other, sickle-shaped to almost 
straight, one or two celled, hyaline, (18)20-28(35) X 2.5-4.0fi; 
microconidia hyaline, bacilHlorm, straight or slightly curved, one 
celled, 4-6 X 1.5 /*. 

Host: Prunus spp. P. domestica L., P. Padus L., P. spinosa 
L., P. virginiana L. 

Exsiccati : All. & Schn. Fung. Bav. 549 (D. Prunastri) ; Roum. Fung. 
Gall. Exs.^ 7-^59 (Cenangium Prunetstri), 89 (Sphaeria padina) ; Syd. Myc. 
Germ. 1379 {Micropera padina) ; Lib. Pl. Crypt. Ard. 131. 

Specimins examined: UNITED ^STATES: New York: Labrador 
Lake, JWG 460, F, White McLean, JWG 471, F, White 2397. 

EUROPE: Austria: ex Herb. Barbey-Boissier 1112, T, F. 

This species was discussed above under D. Cerasi, which it 
closely resembles. The most striking difference is in the size of 
the conidia. The apothecia are generally a little smaller, less 
cespitose, and a little more reddish-brown in color than those of 
D. Cerasi but it is very difficult to separate them in the apothecial 
stage alone. 

I have not collected this species and only one specimen from W. 
L. White (JWG 460) has been studied in the fresh condition. In 
it the a()othecia failed to discharge spores, but cultures were ob¬ 
tained from the conidia. The cultures resembled those of D. Cerasi, 
but the difference in size of the conidia remained constant in culture. 

8. Dermea bicolor (Ellis) Groves, Mycologia 35: 460. 1943. 
(figs. 19, 20, 33, 45.) 

Tympanis bicolor Ellis, Amer. Nat. 17: 193. 1883. 

Cenangium bicolor Sacc. Syll. Fung. 8: 557. 1889. 

Cenangium dichroum Sacc. Syll. Fung. 8: 1143. 1889. 

Patinella Brenckleana Sacc. Mycologia 12 : 203. 1920. 

Dennea Brenckleana Seaver, Mycologia 25: 142. 1933. 

Apothecia erumpent, gregarious, mostly separate, sometimes in 
more or less elongated clusters, circular or undulate, ses^e, nar¬ 
rowed below, 0.5-1.5 mm. in diameter^ 0.5-1.0 mm. in height, at 
first slightly furfuraceous, yellowish or greenish when moist, finally 
dark brown to black and glabrous, hard, leathery to homy in con¬ 
sistency, becoming more fleshy-leathery when moist; hymenium 
concave to plane or slightly convex, greenish when young and 
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moist, drying dark brown to black, slightly roughened, at first with 
a thick, raised, furfuraceous, yellowish margin which may disappear 
later; tissue of the basal stroma pseudoparench 3 miatous, composed 
of hyaline to yellowish, irregular cells about 5-12 ft in diameter, 
arranged in more or less vertically to obliquely parallel rows above, 
thicker walled and darker toward the outside forming a firm ex- 
cipulum, in the central part l)ecoming more elongated and inter¬ 
woven; subhymenium a zone of interwoven, ascending, hyaline 
hyphae about 2-4ft in diameter; asci cylindric-clavate, tapering be¬ 
low to a short stalk, eight spored, (56)60-70(87) X 8-,10ft; asco- 
spores ellipsoid-fusiform, straight or slightly curved, one or two 
celled, hyaline becoming yellowish-brown, irregularly biseriate to 
uniseriate, (11)12-15(16) X 3-4(4.5) ft; paraphyses hyaline, fili¬ 
form, septate, simple or branched, 1.5-2.0 ft in diameter, the tips 
scarcely swollen but more or less glued together forming an 
epithecium. 

Q>nidial fruiting bodies splitting the bark, more or less immersed 
to slightly erumpent, gregarious, variable in shape, circular to 
elongated or angular, 0.2-0.8 mm. in diameter, 0.2-0.4 mm. in 
height, yellowish, furfuraceous, more or less wrinkled, soft, waxi|^ 
in consistency, becoming more fleshy when moist, containing one 
to several more or less lobed cavities whicli open irregularly and 
sometimes widely, exposing the greenish to yellowish spore masses; 
tissue compact, pseudoparenchymatous, composed of hyaline, al¬ 
most isodiametric to irr^ular cells about 4-7 fi in diameter, some¬ 
times more elongated and interwoven above; conidiophores lining 
the cavity, hyaline, cylindric, septate, not observed branching, taper¬ 
ing to a pointed tip, 15-30 X 1.5-2^ fi; conidia hyaline, fusiform, 
sickle-shaped or almost straight, pointed at the ends, one celled or 
occasionally two celled, (12)15-20(25) X 2.5-4.0>; no micro- 
conidia observed in nature. 

Host : Amelanchier spp. 

Specimens examined: CANADA: Ontario: Timagami Forest Reserve, 
T 17324, JWG ^72;—Petawawa Forest Exp. Stn., DAOM 7338, JWG 715: 
DAOM 7512, JWG 720; DAOM 7534, JWG 725; DAOM 7935, JWG 768. 

UNITED STATES: Iowa: Decorah, Durand Herbarium 7440, Type of 
Tympanis hicohr; —Whitestone Gully, F. Brenckle 1196, Type of Patmrlla 
Brencklcam. 

This species was recently discussed by Groves (1943). The 
genetic connection of the conidial stage was established and the 
evidence for the identity of Dcnnea Brcncklcana and Tympanis 
bicolor was presented there. Macroscopically both perfect and im- 
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perfect stages are similar to those of D, Cerasi though somewhat 
smaller, but microscopically they are both much closer to D. Ariae. 

9. Dermea Ariae (Pers. ex Fr.) Tul. Karst. Myc. Fenn. 1:224. 

1871. (FIGS. 22, 23, 34, 53.) 

Pesisa Ariac Pers. Myc. Eur. 1: 325. 1822. 

Tympanis Ariae Fries, Syst. Myc. 2: 175. 1822. 

Cenangium Ariae Tul. Ann. Sc. Nat. ser III, 20: 136. 1853. 

Tympanis inconstans Fries, Summa Veg. Scand. p. 400. 1849. 

Cenangium inconstans Fuckel, Symb. Myc. p. 268. 1870. 

Cenangium subnitidum Cooke & Phill. Grevillea 3: 186. 1875, 

Phaeangella subnitida Massee, Brit. Fung. FI. 4 : 137. 1895. 
St. conid. 

Sphaeria Cotoneastri Fries, in Kunze Myk. Heft. 42: 46. 1823. 

Micropcra Cotoneastri Saccardo, Syll. Fung. 3 : 605. 1884. 

Sphaeria conica Alb. & Schw. Consp. Fung. p. 51. 1805. 

Sphaeria Cotoneastri p Sorbi Fries, Syst. Myc. 2 : 494. 1823. 

Micropcra Sorbi Sacc. Michelia 2: 104. 1880. 

Sphaerencma pallidum Peck, N. Y. St. Mus. Ann. Rep. 25: 85. 

1873. 

Phoma pallida Jacz. Nouv. Mem. Soc. Nat. Moscou 15: 341. 
1898. 

? Sepipria inaequalis Sacc. & Roum. Rev. Myc. 6 : 35. 1884. 

? Rhabdospora inaequalis Sacc. Syll. Fung. 3. 580. 1884. 

Apothecia erumpent, gregarious, separate or in small clusters of 
two to four, circular to undulate, sessile, narrowed lielow, 0.4-0.8 
(1.0) mm. in diameter, 0.2-0.4 mm. in height, dark reddish-brown 
to black, slightly furfuraceous to glabrous, hard, leathery to homy 
in consistency, more fleshy-leathery when moist; hymenium con¬ 
cave to plane, black, with a thick, raised, brownish margin; tissue 
of the hypothecium compact, pseudoparenchymatous, composed of 
irregular, thick-walled cells, 3-8 in diameter, arranged in more 
or less vertically parallel rows, curving obliquely toward tlie out¬ 
side where the walls are thicker and darker; subhymenium a nar¬ 
row, indefinite zone of slender, interwoven hyphae; asci cylindric- 
clavate, narrowed into a short stalk, eight spored, (60)70-90(100) 
X 8-10 fi; ascospores ellipsoid-fusiform, Jiyaline to pale 3 r€llowish, 
one to four celled, straight or slightly curved, irregularly biseriate 
above to uniseriate below, (10)12-18(22) X 3-5 ft; paraphyses 
hyaline, filiform, septate, simple or branched, 1.5-2.5 ft in diameter, 
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the tips swollen up to 5 /a and glued together forming a yellowish 
epithecium. 

Conidial fruiting bodies erumpent, gr^arious, usually separate, 
sometimes two or three together, bluntly conical, about 250^350 /a 
in diameter at the base, 250-S(X)fi in height, reddish-brown to 
olivaceous or black, slightly furfuraceous to glabrous, hard, homy 
in consistency, becoming softer and more fleshy when moist, con¬ 
taining a single, ovoid or slightly chambered cavity; tissue pseudo- 
parenchymatous in the basal stroma, composed of irregular, hyaline 
cells about 3-6 fx in. diameter, becoming prosenchymatous above, 
composed of ascending, parallel to more or less interwoven hyphae 
2-3 /A in diameter, brownish at the outside; conidiophores hyaline, 
cylindric, simple or branched, continuous or septate, pointed at the 
tip, 20-40 X l.S-2.0/ut; conidia hyaline to pale yellowish-green, 
elongate-fusiform, sickle-shaped or occasionally sigmoid to almost 
straight, ends pointed, one or two celled, (12)15-20(25) x 2.0- 
4.0 fi; microconidia not observed in nature. 

Host : Sorbus americana Marsh., 5*. Aucuparia L., Sorbus spp. 

Exsiccati: Moug. & Nestl. Stirp. Crypt. Vog. 888 (Pesisa Ariaef; 
Fckl. Fung. Rhen. 1761 (Tympanis inconstans) ; Rehm Ascom. 1057; Phill. 
Elv. Brit. 94 (Cenangium submtidufti); K1 Herb. viv. myc. 344 (Tympanis 
alnea); Krieg. Fung. Sax, 1516; Roum. Fung, Sel. Gall. 537 (Pcsisa Ariae), 
1722 {Micropcra Sorbi); Syd. Myc. G«rm. 1992 {Micropcra Cotmcastri); 
Fung. Columb. 571 {Sphacronema pallidum). 

Specimens examined: CANADA: Nova Scotia: Truro, JWG 641 ex 
LEW Quebec: Duchesnay, DAOM 5301, JWG 609; JWG 626 ex 
USD A, C. L. Shear 4161 ,—Ontario: Timagami Forest Reserve, T 4494; 
T 4495, JWG 68; T 4496, JWG 69, F; T 7283, 180; T 7918, JWG 

332, DAOM 2529, F; T 7921, JWG 406; T 7922; JWG 235; JWG 296; 
JWG 628 ex LOO 18873. 

EUROPE: Sweden: Uppsala, JWG 5/7.—Austria: Neuchatel, T c,x 
Herb. Barbey-Boissier 1120; —Nassau, T ex Herb. Barbey-Boissier 1121, F. 

This species was originally described by Persoon (1822) as 
Pemsa Ariae and was recognized by Fries (1822) as Tympanis 
Ariae. The combination Dermea Ariae usually has been ascribed 
to Tulasne, but was apparently actually first used by Karsten 
(1871) who cited Tulasne (1865) as the authority. However, 
while Tulasne did give an account of both perfect and imperfect 
stages in this work, and made it perfectly clear that he considered 
the fungus to belong in Dermea, he did not actually make the com- 
Mnation but referred to it as Cenangium Ariae. 

^ Neither Persoon nor Fries cited any specimens, but both 

V 
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Ttilasne and Karsten cited Moug. & Nestl. Stirp. Cr)rpt. Vog. 888. 
The specimen in the Farlow Herbarium under this number is 
identical with my collections. 

The fungus was apparently re-named Tympanis incoiistam by 
Fries (1849) and this name was taken up by Fuckel (1870) and 
transferred to Cenangium. Fuckel cited Scler. Suec. 106 and 
Fung. Rhen, 1761. Rehm (1889) stated that the fungus was D. 
Ariae, and although I have not seen the specimen in Scler. Suec. 
an examination of the specimen of Fung. Rhen. 1761 in the Farlow 
Herbarium 'has confirmed Rehm’s opinion. 

Groves (1940) has shown that Cmangium subnitidmn Qce. & 
Phill. was based on a misdetermination of the host and is also a 
synonym of D. Ariae. 

The conidial stage has received a number of names, many of 
which it has not been possible to verify with certainty and which 
must remain open to question. Von Hohnel (1916) compiled a 
list of synonyms of the conidial stage. No specimens of Sphaeria 
conica Alb, & Schw. have been examined but the original descrip¬ 
tion stated that the fungus occurred on both Prunus and Sorbus, 
and since D. Ariae is not known to occur on Prunus it is doubtful 
whether Sphaeria conica is its conidial stage. A specimen labelled 
Micropera Cotoncasiri Fr. in Syd. Myc. Genti. 7992 is the conidial 
stage of £J. Ariae as is also a specimen in Fung Columb. 571 
labelled Sphaeronema pallidum Peck, 

A specimen in Roumeguere Fung. Sel. Gall. Exs. 1722 labelled 
Micropera Sorbi (Lib.) Sacc. is also the conidial stage of D. Ariae 
but the citation is incorrect. It is stated on the label that the 
fungus is different from Micropera Sorbi Thiim., but von Tbu- 
men's name is based on Liliert's species which was originally de¬ 
scribed as Dothichisa Sorbi. This fungus is not at all related to 
Dermea and according to von Hohnel (1916) is probably the 
conidial stage of a Dothiora. Saccardo (1880) made the combina¬ 
tion Micropera Sorbi based not on Dothichisa Sorbi Lib. but on 
Sphaeria Cotoneastri fi Sorbi Fries which evidently was the coiiid- 
ial stage of D. Ariae. Thus no such combination as M. Sorbi 
(Lib.) Sacc. ever existed. ^ 

Rhabdospora inaequalis (Sacc. & Roum.) Sacc. was also listed 
as a synonym by von Hohnel (1916) but examination of the speci- 
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men in Roum. Fung. Sel. Gall. Exs. 3273 in the herbarium of the 
Division of Botany and Plant Pathology, Ottawa, labelled R. in- 
aequalis, yielded only a few brown, ellipsoid, two celled spores 
with no trace of the conidial stage of D. Ariae. However, the 
original description might apply to the conidial stage of /). Ariae 
and von Hohnel claimed to have found the fungus in the Roume- 
guere specimen which he examined; hence it may be that it is 
another synonym, and it may have just happened that the fungus 
was not present in the very meagre specimen in the Ottawa packet. 

In nature the conidial fruiting bodies are more common and 
more conspicuous than the apothecia. The asci and ascospores are 
very similar to those of D. bicolor but the apothecia are generally 
smaller and more brownish in color. The conidia are also very 
similar in both species but in D. Ariae the fruiting bodies are 
pycnidium-like, usually containing a single cavity, whereas in D. 
bicolor they resemble Micropcra Drupaccarnm in form. The two 
species are easily distinguished in culture by the color. Cultures 
of D, Ariae are usually rather bright colored whereas those of 
D. bicolor are whitish. 

10. Dermea Hamamelidis (Peck) Groves, Mycologia 32: 743. 

1940. (figs. 17, 25, 41, 46.) 

Patellaria Hamamelidis Peck, Ann Rep. N. Y. St. Mus. 33: 

32.. 1883. 

Lecanidion Hamamelidis Sacc. Syll. Fung. -8 : 800. 1889. 

Dermatella Hamamelidis Ellis & Ev. Proc. Philad. Acad. Sci. 

45: 149. 1893. 

Dermatella Hamamelidis Durand, Bull. Torrey Club 29: 464. 

1902. 

Apothecia erumpent, scattered or more or less in rows, separate 
or in small clusters, circular or somewhat undulate, sessile, nar¬ 
rowed below, 0.3-0.8 mm. in diameter, 0.2-0.4 mm. in height, dark 
reddish-brown to black, hard, leathery to homy in consistency, 
t)ecoming more fleshy-leathery when moist, hymenium concave to 
plane or finally convex, slightly roughened, margin at first raised, 
later almost disappearing; tissue of the hypothecium compact, pseu- 
doparenchymatous, composed of more or less elongated to almost 
isodiametric cells 5-12in diameter, fairly thick walled, dark 
brown to almost hyaline, arranged in more or less vertically paral- 
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lei rows, curving obliquely toward the outside where the cells are 
smaller, darker, and thicker walled; stlbh)rmenium a narrow zone 
of filamentous, interwoven hyphae; asci cylindric-clavate, short- 
stalked, eight spored, (70)K)-100(120) >< (10)12-15/x; asco- 
spores ellipsoid-fusiform, hyaline to yellowish, straight or slightly 
curved, irregularly biseriate, one to four celled, (13)15-20(22) X 
5.0-7.5 ft; paraphyses hyaline, filiform, septate, simple or branched, 
1.5-2.0 ft in diameter, the tips slightly swollen and glued together 
forming a yellowish epithecium. 

Conidial fruiting bodies minute, about 150-200ft in diameter, 
developing beneath the outer layers of bark and splitting them, 
appearing as small, thickly scattered, blister-like elevations in the 
bark with gray spore-masses emerging through them when moist; 
in section appearing as an acervulus-like structure with a thin 
Imsal layer aliout 5-8 ft in thickness, composed of hyaline, indis¬ 
tinct, slender, interwoven hyphae which curve upwards to form tlie 
hyaline, cylindric, simple conidiophores, 10-25 X 2.0 ft, tapering to 
a slender tip; conidia elongate-fusiform to subfiliform, hyaline, one 
or two celled, straight or curved, sometimes one end narrower and 
more curved than the other, (15)18-25(32) X 4.5-6.0fi. No ^i- 
croconidia have been observed. 

Host : Hamamelis virginiana L, 

ExsrccATi: Ell. N. Amer. Fung, 2634; Fung. Columb. 2016, 

Specimens examined: CANADA: Ontario: Toronto, T 4374, JWG 57; 
T 6565, JWG Erindale, JWG i(52;--Richmond IJill, DAOM 3991, 
F, T 7928. 

UNITED STATES: New Hampsfiire: Chocorua, Aug. 20, 1907, F; 
Aug. 31, 1907, F.— New York: Pixley's Falls, T. JWG 2^5;— Ithaca, F. 
White 2392, F; Durand 1212;—N. Greenbush, Durimd 6096, type of Patel- 
laria Hamamelidis Peck;—Lyndonville, Durand 1048. — Pennsylvania: West 
Chester, F, type of Derntaiella Hamamelidis E. & E.;—Stoyestown, JWG 
661 ex LOO 21692; —Lycoming Co., JWG 667 ex LOO 20139. 

D. Hamamelidis was originally described by Peck (1883) as a 
Patellaria and was transferred to Dermatella by Durand (1902). 
Ellis and Everhart (1893) described it independently as a new 
species of Dermatella. The types of both Patdlaria Hamamelidis 
Peck and Dermatella Hamamelidis Ell. & Ev. have been examined 
and are the same fungus. The species was transferred to Dermea 
by Groves (1940). 

The genus Dermatella was erected by Karsten (1871) based on 
D. Frangulae and was separated from Dermea by having septate 
ascospores. D. Frangulae has apothecia which become dark col- 
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ored and resemble apothecia of Dermea, especially in the dried 
condition, but they are softer in consistency, and when moist are 
lighter colored. The asci are four spored and the ascospores are 
more broadly ellipsoid than those of Dermea species, resembling 
ascospores of Pesicula more closely in shape. Wollenweber 
(1939) studied this species in culture, and the conidial stage which 
he found appears to be closer to Cryptosporiopsis than to Micro- 
pera. In general, the affinities of this fungus appear to be nearer 
Pesicula than Dermea, and Dcrmatella is, therefore, considered to 
be a synonym of Pesicula. Septation of the ascospores is of no 
significance in either Pesicula or Dermea as a generic character. 

In D. Hdmamelidis both apothecia and conidial fruiting bodies 
are small and inconspicuous. The conidial fruiting bodies are the 
simplest found in any of the species of Dermea studied. This and 
the five following species form a group that is characterized by the 
relatively broader cbnidia with more bluntly rounded ends. D. 
Hamamelidis is easily recognized in culture by the firm, heaped-up, 
slow-growing colonies, usually with little aerial mycelium. 

11. Dermea chionanthi Ell. & Ev. Proc. Acad. Nat. Sci. Philad. 
45: 148. 1893. (figs. 10, 40, 48.) 

Apothecia erumpent, gregarious, more or less in rows, separate 
or cespitose, sessile, slightly narrowed below, circular or undulate, 
0.4-1.0 mm. in diameter, 0.2-0.4 mm, in height, slightly furfura- 
ceous to glal)rous, dark reddish-brown or olivaceous-brown to 
black, hard, brittle, leathery to horny in consistency, becoming 
more fleshy when moist; hymenium at first concave, becoming 
plane to slightly convex, reddish-brown to black, slightly rough¬ 
ened and cracked, margin at first raised and prominent, later almost 
disappearing; tissue of the basal stroma compact, pseudoparen- 
chymatous, composed of hyaline to brownish, thick-walled, gelat¬ 
inized cells about 7-18/* in diameter, the walls about 2-4/* in 
thickness, arranged in vertically parallel rows, curving toward the 
outside where the cells are smaller and thicker-walled forming a 
brownish, pseudoparenchymatous excipulum; subhymenium a nar¬ 
row, indefinite zone of slender, interwoven hyphae; asci cylin<fric- 
clavate, narrowed below, with a rather short stalk, eight ^{pred, 
90-110 X 15-20/*; ascospores ellipsoid td ^ellipsoid-fusiform, hya¬ 
line becoming yellowish, one or two (probably four) celled, 
straight or slightly curved, irrc^larly biseriate, 18-25 X (6)7- 
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9^; paraphyses liyaline, filiform, septate, simple or occasionally 
branched, 1.5-2.5/t in diameter, the tips slightly swollen up to 
3-4 fi and forming an epithecium. 

Conidial fruiting bodies erumpent, separate, black, about 0.2- 
0.4 mm. in diameter and 0.2 mm. in height, rounded, somewhat 
irregular to slightly conical, tearing open widely at the top, fleshy- 
membranous, becoming more fleshy when moist, containing a single 
cavity the base of which is lined w'ith conidiophores, tissue prosen- 
chymatous below, composed of more or less vertically jiarallel to 
slightly interwoven hyphae about 2.5-3.0 jn in diameter, becoming 
pseudoparenchymatous above, composed of darker, thick-walled, 
gelatinized cells about 5-7 /i in diameter; conidiophores hyaline, 
cylindric, simple or occasionally blanched, continuous or septate, 
tapering to a fine point at the tip where the spore is borne, often 
swollen just below the tapering tip, 12-30 X 3-4/i; conidia elon¬ 
gate-fusiform to subfiliform, hyaline, curved, sickle-shaped to al¬ 
most straight, one or two celled, bluntly pointed at the ends, 25- 
35 X 5-7 /i; no microconidia observed. 

Host ; Chionanthus tnrginica L. 

Exsiccati: Fung. Columb. 2423, 

Specimens examined: UNITED STATES: Delaware: Wilmington, 
NYBG, type.—Maryland: Suitland, JWG 748 cx USDA. 

This is the only s|)ecies of Dermea included in this paper which 
I have neither seen in fresh condition nor studied in culture. The 
type was kindly loaned by Dr. F. J. Seaver and agreed very w’ell 
with the specimens in Fung. Columb. 2423 and the Maryland col¬ 
lection which was received from Miss E. K. Cash. The conidial 
stage described above was found in the latter specimen and al¬ 
though the connection has not been proved culturally, the nature of 
its association with the apothecia and its similarity to conidial 
.stages of closely related species of Dermea leave little doubt of its 
relation to /). Chionanthi. The conidial fruiting bodies, although 
inconspicuous, are much better developed than in D, Hamamelidis, 

12. Dermea Tulasnei nom. nov. (figs. 13, 14, 37, 55.) 

Cenangium Fraxini .sensu Tul. Ann. Sc. Nat. Ill, 20: 140. 
1853. 

Cenangclla Fraxini sensu Sacc. Con^. gen. Disc. p. 9. 1884. 

Dermea Fraxini sensu Rehm, Ber. Bayer. Bot. Ges. 13: 196, 
1912. 
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Dermea Fraxini sensu v. Hohn. Fragm. z. Myk. No. 914. 1915. 
St. conid. 

Fusicoccum cryptosporioidcs Bomm., Rouss., Sacc. Contr. Myc. 

Belg.4:80. 1891. 

Micropcra cryptosporioidcs v. Hohn. Fragni. z. Myk. No. 914. 
1915. 

Apothecia erunipent, scattered, separate or in small clusters, 
circular or slightly undulate, sessile, slightly narrowed below, 0.5- 
1.0 mm. ii^ diameter, 0.2-0.6 mm. in height, hard, waxy-leathery 
to horny ift consistency, becoming more fleshy when moist; hy- 
nienium concave to plane or slightly* convex, dark reddish-brown 
to almost black, at first with a slightly raised, paler margin which 
later almost disappears; tissue compact, pseudoparenchymatous, 
composed of thick-walled cells 5-12 fi in diameter, in the upper 
part more elongated and somewhat interwoven, the excipulum 
composed of darker, isodiacnetric cells in obliquely parallel rows; 
subhymenium a narrow zone of slender, closely interwoven h 3 q)hae; 
asci cylindric-clavate, tapering into a short stalk, eight spored, 
(75)85-100(115) X 14-18(20) fi; ascospores hyaline to pale yel¬ 
lowish-green, ellipsoid-fusiform, straight or slightly curved, one to 
four celled, irregularly biseriate, (13)15-20(22) X 6-8(10)/x; 
paraphyses hyaline, filiform, septate, u.sually branched, 2.0-3.0/x 
in diameter, the tips slightly swollen and glued together forming 
a yellowish epithecium. 

Conidkl fruiting bodies erunipent, scattered, rounded to short- 
conical, 150-500/1 in diameter, 200-400/1 in height, sometimes in 
elongated clusters up to 1 mm. in length, dark reddish brown to 
black, consistency a little softer than the a|X)thecia. in the upper 
part containing one or sometimes several, more or less ovoid, sim¬ 
ple to slightly chamliered cavities which tear open irregularly at 
the top; tissue pseudoi>arenchymatous. com|)osed of slightly col¬ 
ored, irregular, thick-walled cells 5-12 /i in diameter, and ar¬ 
ranged in more or less vertically parallel rows, curving toward the 
outside; conidiophores cylindric, continuous or septate, sometimes 
slightly constricted at the septa, simple or branched, pointed at 
the tip, 25-50 X 4-5 /*; conidia hyaline to pale yellowish green, 
eloqgate-fusiform, scarcely subfiliform, one celled or occasionally 
septate, strongly curved to almost straight, 25-40(50) X (5.5)6- 

8/i. 

Host : Fraxinus nigra Marsh., Fraxinns spp. 

Specimens examined: CANADA: Quebec: Burnet, DAOM 4556, JWG 
—^Ile J^sus, DAOM T340 ,— Ontario: Timagami Forest Reserve, T 
8426, JWG m; T 7927, JWG 305; T 7653, JWG 403, F;—Toronto, T 
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843U S448, JWG 45r, F; JWG Petawawa For. Exp. Stn., DAOM 
52ir, JWG ST3; JWG 810, 

The nomenclature of this and related Discomycetes occurring on 
Fraxinus has been much confused. The earliest name is Pcsisa 
Fraxini Schw.. published in 1822. A fragment of the type of this 
s|>ecies in the Durand Herbarium, Cornell University, was seen 
and it is the fungus now known as Durandiclla Fraxini (Schw.) 
Seaver which has the gross appearance of a Tympanis but has fili¬ 
form ascospores. In the Systema Mycologicum (1822) Fries 
recognized Schweinitz* species under the n^me of Tympanis 
Fraxini. 

Tulasne (1853) described a fungus on Fraxinus which he re¬ 
ferred to as '*Ccnangium Fraxini Nob. (Tympanis Fraxini Fr., 
S. M. II, 174).’* Thus Tulasne evidently thought his fungus was 
Tympanis Fraxini Fr. although from his account it is clear that 
he had the Dermea and not the Durandiclla. Therefore, Tulasne’s 
combination was based on a misdetermination and according^o 
Article 54 of the International Rules his combination must be 
regarded as a synonym of Pcsisa Fraxini Schw. 

The error was perpetuated by Saccardo (1884) who l)ased his 
genus Ccnanyclla on Tulasne’s fungus and called it Ccnanyclla 
Fraxini (Tul.) Sacc.; and also by Rehni (1912) and Von Hohnel 
(1915) who each transferred it to Dcrmca independently. Since 
all of the names are based on the ^cific epithet Fraxini which is 
ultimately based on Schweinitz’ type, they must all be considered 
as synonyms of Durandiclla Fraxini. The Dermea is thus left 
without a name and it is necessary to give it a new name. 

It is evident from the descriptions given by Rehm (1889) and 
Phillips (1893) that a true Tympanis species with multispored asci 
also occurs on Fraxinus in Europe and has been referred to Tym¬ 
panis Fraxini also. It would seem that the correct name of this 
Tympanis is T. columnaris (Wallr.) v. Hohn. 

Dcmiafclla Fraxini Ell. & Ev. is based on a different type" and 
the specific name is, consequently, valid. A portion of the type 
in the Durand Herbarium 7369 was examined but no asci or asco¬ 
spores were found. The specimen jn Ellis N. Amer. Fung. 2633 
is apparently a later collection from the same locality as the type 
and is similar in gross appearance. This fungus is a Pccicula. 
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D. Tidasnei appears to be rare and it is difficult to find it in 
abundance. The apothecia are softer in consistency than most 
Demieae and approach the genus Pcsicula in this respect. As 
noted above it is morphologically close to D. Chionanthi in both 
perfect and imperfect stages. 

13. Dermea pinicola sp. nov. (figs. 15, 51.) 

Apotheciis erumpentibus, gregariis, solitariis vel caespitosis. orbicularibuit 
vel undulatis, sessilibus, versus basim attenuatis, 0.3-0.5(0.8) mm. diam., 0.2~ 
0.4 mm. alijs, brunneis vel atris, coriaceis vel comeis in sicco, carnoso- 
coriaceis in humido; hymenio concavo vel piano, marginato; hypothecio pseu- 
doparenchymato; ascis cylindraceo-clavatis, breve stipitatis, octos]>oris, 
(60)70-90(100) X (12)14-17(20) m; ascosporis ellipsoideis vel ellipsoideu- 
fusiformibus, hyalinis, rectis vel laeve curvulis, continuis vel uniseptatis, 13- 
18(20) X 5-7.5 paraphysibus hyalinis, filiformibus, septatis, simplicibus vel 
ramosis, 1.5-2.0 M diam., apice levitcr incrassatis, agglutinatis, epithecium 
formantibus. 

Hab. Pinus Strobus L. 

Apothecia erumpent, gtegarious to scattered, sei^arate or in small 
clusters of two to six, circular or slightly undulate, sessile, narrowed 
below, 0.3-0.5(0.8) mm. in diameter, 0.2-0.4 mm. in height, dark 
reddish-brown to black, hard, leathery to horny in consistency, 
becoming more fleshy-leathery when moist, hymenium concave to 
plane or slightly convex, slightly roughened, the margin at first 
raised and somewhat inrolled, later almost disapiiearing, a little 
paler than the hymenium; tissue of the hyix)thecium compact, 
pseudoparenchyniatous, coni|x>sed of i)ale brownish, thick-walled, 
almost isodiametric, angular cells mostly 5-8/4 in diameter, ar¬ 
ranged in more or less vertically parallel rows, curving obliquely 
to the outside where the walls are thicker, sometimes the cells more 
elongated in the upper central part; subhymenium indistinct; asci 
cylindric-clavate, short-stalked, eight spored, (60)70-90(100) X 
(12)14-17(20) fi; ascospores ellipsoid to ellipsoid-fusiform, hya¬ 
line, straight or slightly curved, one or two celled, irregularly 
biseriate, 13-18(20) X 5.0~7.5 /t; paraphyses hyaline, filiform, sep¬ 
tate, simple or branched, 1.5-2.0/4 in diameter, the tips slightly 
swollen to 3 fi and glued together forming an epithecium. 

Host : Pinus Strobus L. 

Type: West mainland, Lake Timagami, Ont. Aug. 24, 1935. 
DAOM 14973. 

Specimens examined: CANADA; Ontario: Timagami Forest Reserve, 
JWG 317; DAOM 14973, JWG 402, T. 

UNITED STATES: Vermont: Dummerston, JWG 803. 
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This species appears to be rare. It has only been collected twice 
and a third specimen was found on one twig in a collection of a 
Tympmis species on pine received from J. R. Hansbrough (JRH 
1310). This is the only species in which no conidial stage has 
been found in nature, but cultures from ascospores produced a 
Micropera stage. 

The conidial fruiting bodies, both on agar and on sterilized twigs 
of the host, develop as rounded, fleshy stromata, which are gla¬ 
brous or covered with a short, downy to tomentose mycelium. 
They are mostly about 0.5 mm. in diameter, sometimes larger, and 
usually contain a single cavity. The conidiophores are hyaline, 
cylindric, septate, simple or branched, and measure *20-45 X 3-4 /n. 
The conidia are elongate-fusiform to subfiliform, hyaline, sometimes 
becoming yellowish, mostly sickle-shaped, or nearly straight to 
sigmoid, one end more pointed than the other, one to four celled, 
and measure (25)30-40(50) X 4-6/*. 

Among the various species of fungi reported on pine as species 
of Dermea or related genera, the only one which seems close to this 
species is D. microspora Vel. However, apothecia of the latter 
are described as 0.2-0,4 mm. in diameter, the asci 70-80 X 10 /a, 
and the ascospores as 12-15 /jl in length with the width not slated. 
Except for the diameter of the asci, these dimensions agree fairly 
well with my species. It has not been possflile to see any specimens 
of D, microspora and until the two are compared it will be im¬ 
possible to say with certainty whether or not they are identical. 
In the meantime it.seems preferable to consider the North Ameri¬ 
can fungus as distinct. 

14. Dermea piceina sp. nov. (figs. 11, 12, 32, 52.) 

Apotheciis erumpentibus, dispersis, solitariis vel caespitosis, orbicularibus 
vel undulatis, sessilibus, versus basim attenuatis, O.S-1.5 tntn. diam., 0.5-1.0 
mm. altis, brunneis vel atris, coriaceis vel comeis in sicco, carnoso-coriaceis 
in humido; hymenio concavo dein piano vel convexo, olivaceo-brunneo vel 
rubro-brunneo vcl atro, marginato; hypothecio plectenchymato; ascis cylin- 
draceo-clavatis, octosporis, breve stipitatis, 75-105 X (12)14-16(17) asco- 
sporis ellipsoideis vel ellipsoideo-ovoideis, primo hyalinis, dein fuscis, con- 
tinuis vel triseptatis, rectis vel leviter curvulis, (11)12-14(18) X (5)6-8 
paraphysibus hyalinis, filiformibus, septatis, simplicibus vel ramosis, 1.5-2.0 m 
diam., apice leviter incrassatis, epithecium formantibus. 

Hab. Picea glauca Voss. 
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Apotheda erumpent, scattered, separate or cespitose in small 
clusters of about two to six, circular or slightly tmdulate, sessile, 
harrowed below to substipitate, 0.5-1.5 mm. in diameter, 0.5-1.0 
mm. in height, dark reddish-brown to black, hard, leathery to homy 
in consistency, becoming more fleshy-leathery when moist; hyme- 
nium at first concave, soon plane to convex, slightly furfuraceous, 
dark olive-brown to dark reddish-brown to almost black, at first 
with a darker, slightly raised margin which later may disappear; 
tissue compact, plectenchymatous, composed of interwoven, as¬ 
cending hyphae about 3-5 /a in diameter, the walls brown or purple- 
brown, somewhat thickened and gelatinized, almost vertically paral¬ 
lel in the central part, curving obliquely toward the outside where 
the walls are thicker and darker r-nd the hyphae closely septate, 
forming a pseudoparenchyniatous zone of several cells thiclmess, 
the cells about 3-6 n in diameter; subhymenium a narrow zone of 
hyaline, interwbven hyjihae; asci cylindric-clavate, short stalked, 
eight six)red, 75-105 X (12)14-16(17) /a; ascospores ellipsoid to 
ellipsoid-ovoid, hyaline becoming brownish, one or two (to four) 
celled, irregularly biseriate to crowded, (11)12-14(18) X (5)6- 
8/a; paraphyses hyaline, filiform, septate, simple or branched, 1.5- 
2.0/A in diameter, the tips slightly swollen up to 3/Dt, forming a 
slight epithecium, 

Conidial fntiting Ixidies erumpent, scattered, mostly single, mi¬ 
nute, black or greenish-black, glabrous, 0.1-0.3 mm. in diameter, 
almost glolxise, opening at the tip and the spores emerging in a 
whitish to pale greenish mass or cirrhus, tissue plectenchymatous, 
composed of interwoven, ascending hyphae curving outward and 
upward around the ovoid cavity in the upper part, with a pseudo- 
parenchymatous zone at the outside composed of cells 3-7 /a in 
diameter; conidiophores lining the cavity, hyaline, cylindric, pointed 
at the tip, septate, simple or branched, 15-30x2-3 /a; conidia 
elongate-fusiform, hyaline, strongly curved to nearly straight or 
occasionally sigmoid, pointed at the ends, one end usually more 
pointed than the other, one to four celled, 22-40 X 3-5 ft ; micro- 
conidia hyaline, filiform, one celled, strongly curved, ends rounded, 
9-15 X 1.(>-1.5/a. 

Host : Picca glanca Voss. 

Type: Petawawa Forest Experiment Station, Ontario, Sept. 2, 
1943. DAOM 14974. 

SpsaMENs examined: CANADA: Ontario: Petawawa Forest Experi¬ 
ment Station, DAOM 14974, JWG 793; JWO 770. 

This species was first collected in September, 1942 but very 
little material was found. The following year a special search was 



406 


Mycologia, Vol. 38 , 1946 


made for it in the same locality and a good collection was obtained. 
It is close to D, pinicola but the ascospores of the latter tend to be 
more fusoid whereas those of D. picehia are more ellipsoid and 
rounded at the ends, and a little broader in proportion to their 
length. The conidia are very similar in the two species but slightly 
broader in D. piceina, which has slightly larger and more scattered 
apothecia. Both species appear to be rare. 

None of the fungi descri1>ed on Picca as species of Dcnnea or re¬ 
lated genera agrees with this species as far as could lie ascertained. 
The description of Dermea Pini Otth, which has been reported on 
Picea cxcelsa, is too meagre to enable the fungus to l^e recognized 
and it has not been possible to see any specimens. It is descril)ed 
as having a Mtcropcrchlikt conidial stage but the conidia as de¬ 
scribed are longer and narrower than those of D. piceina. 

D. piceina was found on the mature bark of trunks of fallen 
trees and is quite inconspicuous. The conidial fruiting bodies are 
very small and can be most easily detected by leaving the materi^ 
in a moist chaml^er over night and searching for the fresh spore 
horns. The cultures somewhat resemble those of D. moUiusctda 
and D. Priinastri but the conidia are very different from l)oth of 
these species. 

15. Dermea prunastri (Pers. ex Fr.) Fr. Summ. Veg. Scand. p. 

362.’ 1849. (figs. 5, 6, 28, 43.) 

Pesisa Prunastri Pers. Tent. disp. meth. p. 35. 1797. 

Cenangium Prung^tri Fr. Syst, Myc. 2: 180. 1822. 

Tympanis Prunastri Wallr. Flor. Crypt. Germ. 2: 427. 1833. 

Phaeangclla Prunastri Massee, Brit. Fung. FI. 4: 137. 1895. 

Dermaiella Prunastri Dowson, New Phytol. 12: 207. 1913. 

St. conid. 

Ceratostoma spurium Fr. Obs. Myc. 2; 338. 1818. 

Sphaeronema spurium Sacc. Syll. Fung. 3: 186. 1884. 

Micropera spuria v. Hohn. Fragm. z. Myk. No. 950. 1916. 

Sphaeria rigida DC. FI. Fr. 6: 132. 1815. 

Cenangium Prunastri rigida Fr. Syst. Myc. 2: 180. 1822. 

? Cenangium rigidum Schw. Syn. Fung. p. 238. 1832. 

? Dendrophofna fusispora v. HoHn. Fragm. z. Myk. No. 21. 

1902. 
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? Micropera fusispora v. Holm. Mitt. Bot. Lab. Techn. Hochsch. 
in Wien 1: 24. 1924. 

Apothccia erumpent, scattered, cespitose, occasionally single, 
sessile, narrowed below, circular or undulate, 0.5--1.0(1.2) mm. in 
diameter, 0.2-1.0 mm. in height, dark brown to black, hard, leathery 
to homy in consistency, becoming more fleshy-leathery when 
moist; hymenium concave to plane or slightly convex, black, rough¬ 
ened, margin at first thick, raised, sometimes incurved, brownish, 
later almost disappearing; tissue of the hypothecium compact, 
pseudoparemchymatous, composed of more or less elongated to al¬ 
most isodiametric cells 7-15 /a in dia^ieter with thickened and gelat¬ 
inized walls, toward the outside arl'anged in more or less oblique 
rows and darker walled; subhymenium a narrow zone of more 
slender, closely interwoven hyphae; asci cylindric-clavate, short 
stalked, eight spored, (80)90-115(125) X (10)12-14(15) ft;asco- 
spores ellipsoid-fusiform, hyaline, becoming yellowish, one to four 
celled, straight or slightly curved, irregularly biseriate, (12)15-20 
(25) X 5.0-7.5/I.; paraphyses hyaline, filiform, septate, simple or 
branched, 1.5-2.0/x in diameter, the tips slightly swollen to 2.5- 
3.0/4 and glued together forming a yellowish epithecium. 

Conidial fruiting Ixidies erumpent, cespitose, occasionally .single, 
cylindric to cylindric-conic or subulate, 1-2 mm. in height, 0.2- 
0.4 mm. in diameter at the liase, arising from a more or less circu¬ 
lar to transversely elongated basal stroma, black to greenish or 
olivaceous when moist, glabrous, hard, homy, brittle, becoming 
more fleshy-leathery when moist, containing a single, ovoid cavity 
which is frequently in the tip of the beak only but may extend down 
into the basal stroma, tissue of the basal stroma similar to that of 
the apothecia, the cells in the beak arranged in more or less verti¬ 
cally parallel rows; conidiophores hyaline, cylindric, tapering to a 
slender point, septate, simple, 20-35 X 2.5-3.0 fi ; conidia elongate- 
fusiform, hyaline to slightly greenish-yellow, one celled, almost 
straight to slightly sickle-shaped, occasionally sigmoid, ends pointed, 
(15)20-30(35) X (4.0)5.0-7.0/4; microconidia hyaline to yellow¬ 
ish, filiform, straight or slightly curved, one celled, ends rounded, 
7-10 X 1.5 /4. 

Host : Prunus spp. 

Exsxccati : Fung. Col. 3118 (D. Cerasi ); Jaap Fung. Sel. Exs* ^5. 

Specimens examined: CANADA: Nova S^tia: Colchester Co., JWG 
m ex LEW idP2.— Quebec: St. Alphonse, DAOM 378Q; DAOM 
Duchesnay, JWG 5P7;—He Jesus, JWG 7iJ;—Eardley, DAOM 4681, JWG 
562, F.— Ontario: Timagami Forest Reserve, T 4382, JWG 8; T 6568, 
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JWG 227; T 6984, JWG 284; T 6S94, F; JWG 174; JWG ^5; ]V7G 242; 
JWG 333; JWG 425, DAOM 2542, F; DAOM 2527;’^Toronto, T 4381, 
JWG 2; JWG W;—Pctowawa For. Exp. Stn., DAOM 4713. 

UNITED STATES: South Carolina: F.— Ntw HampaUre: Maioti, 
JWG 774 ex Darker ^5^.— New York: Buffalo, F.— Idaho: Bonner Co., 
JWG 759, DAOM 12059; JWG WaaWngton: Marysville, F;— 
Bremerton, DAOM, F ex USDA 1402 (D. Cerasi). 

EUROPE: Germany: Leipzig F, ex Herb. Barbcy-Boissicr 1111. 


This species was discussed under D. Cerasi. It has not been 
possible to examine any type material and the identification rests 
chiefly on the descriptions of the conidial stage. However, this 
is so characteristic that there seems little doubt of the identity of 
the fungus. It has been well illustrated by Aniaud (1931, ])p. 
1330-1334). 

Dowson (1913) showed that this species was the cause of a 
die-back of greengage plums. He referred to it as Dcrmatclla 
Prunastri Pers., but Dowson’s paper appears to l)e the first in 
which the fungus was called Dermatella. The only citation he g^e 
as authority for this name is the following statement: ‘‘Rabenhorst, 
referring to it as Dermatella Prunastri, considers the group genus 
Dermatea to be subdivided into three subgenera of which Derma- 
tella is the third, the others being Eudermatea and Pesisicula.^' 
Presumably he meant Rehm's account in Rabenhorst’s Krypto- 
gamen Flora, but Rehm used Dermatella only as a subgenus and 
the fact that he placed this fungvs there as D. Prunastri does not 
indicate that he intended to make a Dertnatella combination. This 
is obvious when compared with his treatment of the species placed 
under the subgenus Pezicula to which he also referred under the 
initial D. Evidently, therefore, Dowson himself must be consid¬ 
ered as the author of this combination. Certainly, there is no 
justification for ascribing it to Persoon. 

The conidial stage may be found fairly frequently on small, dead 
twigs of Prunus but the apothecia occur less often. They are 
smaller and usually more cespitose in growth habit than either D. 
Cerasi or D. Padi but the asci and ascospores are very similar in 
all three. The conidial fruiting bodies and the size and shape of 
the conidia provide the best distinguishing characters. Cultures 
of D. Prunastri can be distinguished easily from the other two by 
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their yellowish to olive color, firm consistency and relatively slow 
rate of growth. 

16. Dermea acerina (Peck) Rehm, Ber. Bayer. Bot. Ges. 13:197. 

1912. (figs. 16, 36, SO.) 

Tytnpanis acerina Peck, Ann. Rep. N. Y. St. Mus. 31:48. 1879. 

Scleroderris acerina Sacc. Syll. Fung. 8 : 599. 1889. 

? Patellaria acerkola Atk. in herb. Mycologia 32 : 810. 1940. 

? Lecanidion acericolum Atk. in herb. Ann. Rep. N. Y. St. Mus. 

49:24. 1896. 

St. conid. 

Sphaeronema acerinum Peck, Ann. Rep. N. Y. St. Mus. 24: 86. 

1872. 

Sphaeronema nujripes Ellis, Bull. Torrey Club 6: 107. 1876. 

Nacmosphaera acerina von Hdhnel, Fragni. z. Myk. No. 959. 

1916. 

Apothecia erumpent, scattered, sometimes in rows, separate or 
in small clusters, circular or undulate, 0.4-1.0 mm. in diameter, 
0.2-0.5 mm. in height, sessile, narrowed below, black or dark 
brownish, hard, leathery to homy in consistency, becoming more 
fleshy-leathery when moist; hymenium at first concave, becoming 
plane or slightly convex, the margin at first thick, raised, later 
almost oisappearing, usually slightly paler than the disc; tissue of 
the h)rpothecium compact, pseudoparenchymatous, composed of 
brownish, almost isodiametric to slightly elongated cells 4-8^1 in 
diameter, toward the outside arranged in oblique rows with the 
walls thick and dark, but in the central part more elongated and 
interwoven; asci cylindric-clavate, short stalked, eight spored, 
(70)85-110(125) X (10)13-16fi; ascospores oblong-ellipsoid to 
ellipsoid-fusiform, hyaline becomii^ yellowish, one to four celled, 
straight or sometimes slightly curved, irregularly biseriate to uni- 
seriate, 13-20 X 5-8paraphyses hyaline, filifomi, septate, sim¬ 
ple or branched, 1.5-2.0fi in diameter, the tips slightly swollen and 
glued together forming a yellowish epithecium. 

Conidial fruiting b^ies erumpent, usually in long rows, sep¬ 
arate, sometimes cespitose in snudl clusters, subulate, basal stroma 
subglobose to ovoid, 0.2-0.5 mm. in diameter, dark brown to black, 
hard, leathery to homy in consistency, mor4 fleshy-leathefy when 
moist; the beak slender, taperii^, straight or sometimes curved, 
brittle, up to 1.5 mm. in let^h and 100-150in diameter at the 
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base and tapered to 50-75 ^ at the tip, dark brown to black at the 
base, becoming paler and often somewhat translucent toward the 
tip; tissue of ^e basal stroma pseudoparenchymatous, composed of 
yellowish-brown cdls 5-8in diameter, somewhat more elongated 
around the cavity, the beak composed of hyaline to pale brownish, 
parallel hyphae atx>ut 1.5-2.0^ in diameter; the cavity ovoid, 150- 
175 X 225-250/1, filled with numerous, hyaline, branched, hair¬ 
like paraphyses about l.O/i in diameter and embedded in a slimy 
material; conidiophores hyaline, cylindric, continuous or septate, 
simple, 20-40 X 2.0/*, often swollen to 3-4/1 below,the pointed 
tip; conidia oblong-ellipsoid, hyaline, straight or sometimes slightly 
curved, one celled, ends rounded, one end with a truncate apiculus, 
sometimes one end narrower than the other, 15-25 X 5-8/i; micro- 
conidia hyaline, filiform, one celled, straight or curved, 6-10 X 1.0- 
2 . 0 / 1 . 

Host: Acer spp., A. rubrttin L., A. saccharum Marsh., A. sac- 
charinum L. 

Exsiccati: Rel. Farl. 143; Fung. Gilumb. 2086; 3585; N. Amer. Fngg. 
947; 3441; Syd. Fung. exot. cxs 429. 

SpEaMENS EXAMTNEn: CANADA: Nova Scotia: Casey’s Corners, DAOM 
4652, JWG 55«.— Quebec: Duchesnay, DAOM 5305, JWG 602; DAOM 
5310, JWG 595;—MacDonald College, DAOM 752(5;—Kingsmcrc, JWG 
113; Hull, JWG 128. — Ontario: Timagami Forest Reserve, T 3006, JWG 
7i,-T 3524, JWG 22; T 3531, JWG 49; T 4472; T 6563, JWG 260, F; 
T <5577. JWG 247; T 6958, JWG 259; T 7281; T 7913; T 7914; T 7915, 
JWG 396; T 7916; JWG 246; JWG ?16; JWG «7;—Toronto, T 6562, 
JWG 273; T 7398, JWG 134; T 7399, JWG 681; T 7917; JWG 52; JWG 
55; JWG 9^;-Peel Co., T <Utf9,—Brant Co., T 5«5;—Ottawa, T 4839, 
JWG 108; JWG 109; DAOM, JWG 550;—Petawawa For. Exp. Stn., 
DAOM 4695; DAOM 7320, JWG 718. 

UNITED STATES: Virginia: Mt Lake, JWG 50<5.— Maine: Mt. Katah- 
din, F, White 3522. — New York: Griffins, Durand Herbarium 3022 (part of 
type):—MacLean, F, White 2595, JWG 463. — ^Michigan: Vermilion, DAOM 
7595, T. 

This species was first described by Peck (1879) as Tympanis 
acerina, evidently on the basis of the gross appearance of the 
apothecia since it is very different in microscopic characters from 
members of this genus. The ascospores were described as three- 
septate and Saccardo (1889) transferred it to Scleroderris in order 
to place it in his system, although, it is not at all similar to the 
urceolate species with narrow-fusoid ascospores usually referred 
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there. Rehtn (1912) finally transferred it tu Dermea where it 
seems advisable to leave it at present although it shows certain 
aberrant characters of which the most noteworthy is the shape of 
the conidia. 

The oblong-ellipsoid conidia are similar in form to conidia of 
species of the related genus Pcsicula, and this has led to confusion 
regarding the specific identity and conidial relations of this fungus 
and of species of Peziatla occurring on Acer. Groves (1938, 
1941) has established the genetic connection of D. accrina and 
Naemospitaera acerina by cultural methods, and has shown that 
there are three distinct species oi’,Pesicn\a occurring on Acer, all 
of which have conidial stages belonging to the form genus Crypto- 
sporiopsis. and which can be distinguished by the gross appear¬ 
ance of the apothecia, the size of the asci and ascospores, and the 
size of the conidia. 

D. acerina is frequently found growing closely associated with 
Pcsicula carnea (Cke. & Ell.) Rehm but can be readily distin¬ 
guished from it by the color of the apothecia which are black in 
7>. accrina and ochraceous huff in P. carnca. The conidial fruit¬ 
ing Indies of D. acerina are conspicuous, lieaked pycnidia whereas 
in P. carnea they are very inconspicuous, fleshy stromata develop¬ 
ing beneadi the layers of outer liark. 

In a sense, however, D. accrina does form a connecting link 
between Dermea and Pcsicula. This is even more apparent when 
it is compared with P. Frangulae. In both of these species the 
apothecia are similar in gross appearance when dried and the 
ascospores and conidia of both species are similar in form. It is. 
perhaps, questionable whether P. Frangulae should not be re¬ 
tained in Dermea also. However, when moistened its apothecia 
liecome more PcsiciilaAWx. I have not studied P. Frangulae in 
culture hut Wollenwelier (1939) cultural it and considered it to 
lie a Pcsicula and this interpretation is accepted. It is evident 
that although the retention of both Dermea and Pcsicula serves a 
useful purpose since Ixith include a numlier of species apparently 
representative of different lines of development, it is diflicult to 
draw a clear-cut separation between tliAn. 
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Abies 

D, balsamea 
Acer 

D. acerina 
Amclanchicr 
D, bicolor 
Bctula 

D, tnolliuscula 
Chionanthus 
D. Chionanthi 
Fraxinus 
D, Tulasnei 
Hamamelis 
D. HamameUdis 
Ilex 

D, Peckiana 
Libocedrus 
D, Libocedri 


GENERIC HOST INDEX 

Nemopanthus 
D. Peckiana 
Picea 
D. piccina 
Pinus 
D, pinicola 
Prunus 
Z?. Cerasi 
D. Padi 
D, Prunasfri 
Sorbus 
D. Ariac 
Tsttga 

D, balsamea 
Viburnum 
D, Viburni 


DOUBTFUL AND EXCLUDED SPECIES 

Many fungi have been described in Dermea which do not truly 
belong there. An attempt has been made to bring together all 
the Dermea names in the literature and to account for them. 
Where possible the true relationships of the fungi will be indi¬ 
cated below, but with many of them it is impossible to even guess 
at their position until they have been more critically studied. 

D, abietina Auersw. Tauschverein. 1865. This name is cited 
by Rehm (1889) as a synonym of Pesintla eucrita Karst. I have 
seen a specimen so labelled in Rab. Fung. Eur. 1027, but could 
not find any fungus except what may have been tlie remains of a 
few old apothecia of a Pesicula. I have not seen any description. 

D. abietina Vel. Mon. Di.sc. Bohem. p. 65, 1934. This sj^ecies 
is known to me only by the description. It was said to l>e on 
Abies and the description agrees fairly well with D. balsawea, but 
it would be necessary to see authentic specimens l)efore placing 
it in synonymy. 

D. acericola (Peck) Cooke, Grev. 3: 137, 1875 = Pesicula aceri- 
cola (Peck) Sacc. Atti 1st. Ven. VI, 3: 725, 1885. 

D. acicola Briard & Sacc. Rev. Mycol. 7: 159, 1885. This spe¬ 
cies was described as occurring on leaves of Juniperus and this 
halritat would exclude it from Dermea* I have seen no material. 
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D. Alni Rehm, Kab. Kr 3 rpt.-Fl. I, 3 : 252, 1889 = Pezicula Alni 
Rehm, Ber. Bayer. Bot. Ges. 13: 199, 1912. 

D. amoem Tul. Bot. Zeit. 11: 54, 1853 = Pcsicula amoem Tul. 
Sel. Fung. Carp. 3: 184, 1865. 

D. atra Vel. Mon. Disc. Bohem. p. 65, 1934. This species, 
which was described on Pinus, is excluded from Dermea by reason 
of the long, cylindric, Anally eight celled spores. Velenovsky de¬ 
scribed it under Dermea in the text but illustrated it as Durella 
atra. 

D. aureo-tincta Rehm, Hedw. 39 : 84, 1900. Specimens in the 
Farlow Herbarium bearing this dame are a large species of 
Encoelia. No other material has been seen. 

D. australis (Speg.) Sacc. Syll. Fung. 8: 554, 1889. This spe¬ 
cies was originally described as a Cenangium occurring on Fagus. 
The description does not suggest Dermea and no material has 
been seen. 

D. australis Rehm, Rab. Krypt.-Fl. I, 3 : 254, 1889 = Pesicula 
australis Rehm, Ber. Bayer. Bot. Ges. 13: 201, 1912. 

D. Betulae Rehm, Rab. Krypt.-Fl. I, 3: 1221, 1896 = Pesicula 
Betulac Rehm, Ber. Bayer. Bot. Ges. 13 : 200, 1912. 

D. blumenaviensis P. Henn. Hedw. 41: 18, 1902. This spedes 
was described on rotten wood from Brazil. The description does 
not suggest a Dermea, but no material has been seen. 

D. brunneo-pruinosa^ Zeller, Mycologia 26 : 291, 1934 = Pesta- 
lopesia brunneo-pruinosa Seaver, Mycologia 34: 300, 1942. This 
species is very close to Velutaria but was placed in a distinct genus 
by Seaver on the basis of the conidial st^e. It occurs on Gaul- 
theria ShaJlon. 

D. caespitosa Fuckel, Symb. Myc. p. 277, 1870. This fungus 
was described as occurring on Corylus, but no authentic material 
has lieen seen. The description suggests an Encoelia. The 
spores would exclude it from Dermea. 

D. cornea Cke. & Ell, Grev. S: 32, 1876 = Pesicula cornea 
Rehm, Ber. Bayer. Bot. Ges. 13: 199, 1912. 

D. carpinea (Pers.) Fr. Sunun. Veg. Scand. p. 362, 1849 = 
Pesicula carpinea Tul. Sel. Fung. Carp. 3: 183, 1865. 

D. Cenangium (DeNot.) Rehm, Rab. Krypt.-Fl. I, 3: 1256, 
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1896. This species, occurring on Rhododendron, is apparently a 
Velutaria but no authentic specimens have been seen. 

D, cinnamomea (DC.) B. & Br. Ann. & Mag. Nat. Hist. ser. 5. 
7: 131, 1881 = Pesicula cimamomea Sacc. Syll. Fung. 8: 311. 
1889. , 

D. cinnamomea Cke. & Peck, N. Y. St. Mus. Ann. Rep. 28: 67. 
1876 = Ocellaria ocellata (Pers.) Schroet. Krj'pt.-Fl. Schlcs. III. 
2: 150, 1908. Part of the type in the Durand Herbarium 3788 
has been seen. 

D, conigena Phill. Grev. 9: 106, 1881. No material of this 
fungus has been seen but the color would exclude it from Dermea. 
It was described as occurring on cones of Abies, 

D. coHStipatd Staxb, Bih. K. Svensk. Vet. Akad. Handl. 25: 13. 
1899. This fungus was descrilied from Brazil on an unidentified 
host. The description does not suggest Dermea but no material 
has been seen. 

D. Corni Phill. & Hark. Grev. IS-: 22, 1884 = Pesicula Ccffpi 
Petr. Ann. Myc. 20: 197, 1922. 

D. corticola Amaud, Rev. Path. Veg. 10 : 30, 1923 = Pesicula 
corticola Nannf. Nova Acta Reg. Soc. Sci. Upsal. .ser. 4, 8: 94. 
1932. 

D. Coryli Tul. Bot. Zeit. 11: 54, 1853 = Pesicula Coryli Tul. 
Sel. Fung. Carp. 3: 183, 1865. 

D. Crataegi Jaap, Abh. Bot. Ver. Prov. BrancHig. 52: 127, 1910. 
From specimens in Jaap Fung. Sel. Exs. 4t3 this is a Pesicula 
resembling P. crataegicola (Dtir.) in gross appearance but with 
much smaller asci and spores. There is no valid name available 
for this fungus at present. 

D. crataegicola Durand, Joum. Mycol. 10: 100. 1904. The type 
of this species in the Durand Herbarium 2453 has l)een examined. 
It is a rather dark colored OceUaria-Y\V.t fungus, with laige asci 
and ascospores. Its affinities seem to be closer to Pesicula than 
to Dermea and it should be called Pezicula crataegicola (Durand) 
n. comb. 

D. Craterium Schw. Trans. Amer. Phil. Soc. II, 4 : 237, 1822 
= Urnula Craterium Fries, Nova. Acta Soc. Sci. Up.sal. Ill, 1: 
122, 1851. 
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D. crypta Cooke, Grev. 16: 70, 1888. The description o{ this 
species suggests a Pezictda, hut no material has been seen. 

D. cucurbitaria Cooke, in Ellis N. Amer. Fung. 68, 1878 = 
Triblidium cucurbitaria Rehm, Ber. Naturh. Ver. Augsburg 26: 
78, 1881. 

D. Cydoniae Schw. Syn. Fung. Amer. Bor. p. 237, 1832. A 
portion of the type of this species was kindly loaned by Mr. J. A. 
Stevenson. The fungus is not a discomycete. Some old fruiting 
bodies that may have been pycnidia or possibly perithecia were 
present, btit no spores were found. The name should be dropped. 

D. ditHorpha Seaver, Mycolc^a 16: 8, 1924. Authentic speci¬ 
mens of this species were kindly loaned by Dr. Seaver. The fungus 
is certainly not a Dermea but it is difficult to place it satisfactorily. 
It seems to be more closely allied to Encoelia, but it is not a typical 
member of this genus either. It should be compared with authentic 
material of Cenangimn episphaeria Schw. Two specimens have 
been examined in the Farlow Herbarium under this name which 
were collected by Rick in Brazil. One is labelled "Dermatea 
episphaeria” but this combination does not appear to have been 
published. These two specimens are the same as Seaver’s species, 
hut no authentic Schweinitz specimen has been seen. 

D. dissepta Tul. Bot. Zeit. 11: 54, 1853 = Pesicula dissepta Tul. 
Sel. Fung. Carp. 3: 187, 1865. 

D, dryina Cooke apud Phillips, Man. Brit. Disc. p. 340, 1893 
= Pesicula dryina Sacc. Syll. Fung. 8 : 313, 1889. A specimen 
of this fungus in the Durand Herbarium 145 has been examined. 
It occurs on Quercus and is a rather distinctive species, not fitting 
well in either Dermea or Pesicula, but closer to the latter. 

D. endoneura Har. & Pat. Bull. Mus. d’hist. nat. 8: 132, 1902. 
This .species was described from Japan on an unidentified host. 
No material has been seen but the description does not si^gest 
Dermea. 

D. Eucalypti Cke. & Hark. Grev. 9: 130, 1881. A specimen 
marked “type” was kindly loaned from the Herbarium of the 
California Academy of Science. It was scanty and in poor-condi¬ 
tion and it was not possible to place the ftingus satisfactorily from 
this material. It did not appear to be a Dermea. 
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D. eucrita (Karst.) Rehm, Rab. Krypt.-Fl. I, 3 : 255, 1889 = 
Pesicula eucrita Karst. Monogr. Pez. Fenn. p. 147, 1869. This 
is probably a s)monyin of P. livida (Berk. & Br.) Rehm, Ber. 
Naturh. Ver. Augsburg 26: 112, 1881. 

D. Fagi Phill. Grev. 15: 114, 1887 = Pesicula Fagi Boud. Disc. 
d’Eur. p. 159, 1907. 

D. fascicularis Fries, Summ. Veg. Scand. p. 362, 1849 = En- 
coclia fascicularis Karst. Myc. Fenn. 1: 217, 1871. 

D. jerruginea (Cke. & Ell.) Rehm, Ann. Myc. 2:*353, 1904. 
Type material of this species in the Farlow Herbarium has been 
seen, but it was very scanty and in poor condition. The host is 
not identified. It appeared to be a Pesicula, or at least closer to 
that genus than to Dermea. 

D. ficicola Pat. Journ. de Bot. 11: 346, 1897. This s^^cies is 
known to me only from the description in Saccardo, Syll. Fung. 
14: 795.1899, and it cannot be satisfactorily placed. It is doubtful 
that it belongs in this genus. It is said to occur on Ficus. 

D. fissa Fries, Summ. Veg. Scand. p. 362, 1849. No material 
of this species has been seen. It is said to occur on Corylus and 
may be an Encoelia. 

D. flavocincrea Phillips. Grev. 7 : 23, 1878. It was described 
as occurring on chips of wood. No material has been seen but 
from the description it would l)e excluded from Dermea. 

D, Frangulae (Pers.) Tul. Sel. Fung. Carp. 3: 161, 1865 = 
Pesicula Frangulae Fuckel, Symb. Myc. p. 279, 1870. 

D. fumosa Cke. & Phill. Grev. 8: 64, 1879. It was described as 
occurring on rotten wood in New Zealand. No material lias lieen 
seen and the description does not suggest Dermea. 

D. furfuracea (Roth) Fries, Summ. Veg. Scand. p. 362, 1849 
= Encoelia furfuracea Karst. Myc. Fenn. 1: 218, 1871. 

D. fusispora Ell. & Ev. Proc. Acad. N. S. Philad. 45: 148, 1893. 
This species was discussed under D. molliuscula. It is a syno¬ 
nym of Pesicula citrinella Rehm, Ber. Bayer. Bot. Ges. 13: 199, 
1912, but it is not a true Pesicula. Seaver (1945) has placed it 
in Godronia but except for the superficial similarity of the elon¬ 
gated spores it shows no affinities with this genus. 

D. heteromera (Mont.) Bres. apud Rick in Broteria Cienc. Nat. 
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1: 91, 1932 = Encoelia heteromera (Mont.) Nannf. Trans. Brit. 
Myc. Soc. 23: 239, 1939. 

D. Houghtonii Phillips, Grev. 6 : 24, 1877. Specimens of the 
fungus in Phill. Elv. Brit. 144 and Cooke Fung. Brit. Exs. 660 
have been examined. It belongs in Pecicula rather than Dermea 
and should be designated Pezicula Houghtonii (Phill.) n. comb. 
It occurs on Portuguese Laurel, Prunus lusitanica. 

D, inclusa Peck, N. Y. St. Mus. Ann. Rep. 30 : 62, 1878 = 
Ocellaria ocellata (Pers.) Schroet. Krypt.-Fl. Schles. Ill, 2: 150, 
1908. Part of the type in the Durand Herbarium 6073 has been 
seen. 

D. junipcrina Ell. Amer. Nat. 17: 192, \8S3 Chloroscypha 
jimipcripia Seaver, Mycologia 23: 250, 1931*: 

D, Kalmiae (Peck) Cooke, Disc. U. S. 2: 23, 1875. Two si)eci- 
niens identified as this species have been seen, a specimen on Vac- 
cinium in the Farlow Herbarium and a specimen in Ell. N. Amer. 
Fung. 147. In both of these the material was in poor condition 
and satisfactory mounts could not be obtained. Rehm (Ann. Myc. 
2: 353, 1904) placed it in Gorgoniceps after an examination of the 
specimen in N. Amer. Fung. 147, but he described the sjxires as 
25-30 X 1 /I whereas the original description gave them as 10 
X 5 /4. Tins would suggest that the Ellis specimen was not cor¬ 
rectly identified. It was also on Vaccinimn w'hereas the type was 
said to be on Kalwia. The identity of this fungus is in doubt, 
but the original description suggests a Vclutaria. 

D. laricicola (Fuckel) Rehm, Rab. Krypt.-Fl. I, 3: 254, 1889 = 
Pezictila laricicola Fuckel, Symb. Myc. p. 279, 1870. This fungus 
appears to he morphologically indistinguishable from P. livida (B. 
& Br.) Rehm, Ber. Naturh. Ver. Augsburg 26: 112, 1881. 

D. lilacina (Bres.) Rehm, Rab. Krypt.-Fl. I, 3: 1255, 1896. 
It was described as occurring on Alnus, No material has been 
seen but the description does not suggest Dermea, 

D. livida (B, & Br.) Phill. MaCn. Brit. Disc. p. 340, 1893 = 
Pezicula livida Rehm, Ber. Naturh. Ver. Augsburg 26: 112, 1881. 

D. lobata Ell, Bull. Torrey Club 6: 108, 1876. Through the 
kindness of Dr. Seaver it was possible to examine the type and 
other specimens in the herbarium of the New York Botanical Gar- 
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den. The type is on Quercus but other specimens on Andromeda 
had also been identified as this species by Ellis. All of the ma¬ 
terial on Qttercus was immature and no asci or spores could be 
found. The young apothecia suggested a Velutaria or Encoelia in 
general appearance. The specimens on Andromeda were in good 
fruit and were certainly a spAaes of Velutaria but, in my opinion, 
are not the same species as the specimens on Quercus. The young 
apothecia are smaller and less globose than those on Quercus, and 
are a little paler colored. The paraphyses are rounded and en¬ 
larged at the tips whereas those of the Quercus specimens in the 
immature material examined appeared to be pointed. In this re¬ 
spect they suggested Cenangium quercicolum Romell which has 
lance-shaped paraphyses. The apothecia of this species, from 
specimens in Romell Fung. Exs. Scand. 199 and Vestergren Mi- 
crom. Rar. Sel. 213, are similar to those of D. lobata in gross ap¬ 
pearance, but the spores and paraphyses do not agree with Ellis’ 
original description. The North American species on Quef9us 
should be re-studied in fresh condition and the characters of the 
ascospores and paraphyses determined with certainty. If, as 
seems possible, Ellis’ original description was compounded from 
both the Quercus and Andromeda specimens, the narofe must be re¬ 
garded as a nomen confusum and dropped. 

D. macrospora Qements, Bull, Torrey Qub 30; 87, 1903 = 
OceUaria ocellata (Pers.) Schroet. Krypt.-FL Sddes. Ill, 2: 150, 
1908. 

D. Magnoliae (Berk. & Curt.) Cooke, Grev. 7 : 48, 1878. A 
specimen in Rav. Fung. Amer. 70 on Persea has been examined, 
and agrees with the original description. The apothecia are like 
a latge Dermea in gross appearance, but the asci are like those of 
an Ocellaria and the ascospores are also like those of an OceUaria 
but are brown. It is not possible to place this species satisfactorily 
at present but it should be excluded from Dermea. 

D. microspora Vel. Mon. Disc. Bohem. p. 65, 1934. No ma¬ 
terial of this species has been seen but it should be compared with 
the one described as D. pinicola in this paper. It was said to 
occur on Pinus and the description suggests D. pinicola. If they 
prove to be identical, Velenovsky’s name is valid. 
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D. micula (Fr,) Rehtn, Rab. Kiypt.-Fl, I, 3:261, 1889. This is 
an interesting fungus occurring on Rhamnus. It has apothecia like 
a Peeicula, but has subhliform conidia like a Micropera, and is 
similar to P. dnicola Groves (Mycologia 32: 120, 19<10) in this 
respect. This species has been studied in culture and a detailed 
account will be published later. It should be placed in Pezicula. 

D. minuta Peck, N. Y, St, Mus. Ann. Rep. 32 : 48, 1879 = Pc- 
gicultt minuta Peck, N. Y. St. Mus. Bull. 2 : 21, 1887. Part of 
the type in the I)urand Herbarium 6075 has been examined. 

D. minuta Vel. Mon. Disc. Bohem. p. 63, 1934. This species 
was described as occurring on Sdix, No material has been seen 
but the description does not suggest Dermea. The name is invalid 
as it is a later homonym of D. minuta Peck. 

D. Mori Peck, N. Y. St. Mus. Bull. 157: 46, 1912. It has not 
been possible to see any specimens of this species which was de¬ 
scribed from Kansas as occurring on Morus. It cannot be placed 
with certainty from the description, but there is nothing to definitely 
exclude it from Dermea. 

D. mycophaga Mass. Kew Bull. Misc. Inf. 22 : 218, 1908. It 
was described as occurring on Xylaria in the Straits Settlements. 
No material has been seen but the description does not suggest 
Dermea. 

D. myrtitiina Karst, apud Vel. Mon. Disc. Bohem. p. 64, 1934 = 
Pesicula myrtillina Karst. Myc. Fenn. 1: 165, 1871. 

D. nectrioides Phill. Man. Brit. Disc. p. 340, 1893. This species 
was described as occurring on cones of Pinits sylvestris. No ma¬ 
terial has lieen seen but it seems close to D. conigcna Phill. 

D. nodulariformis Rea, Trans. Brit. Myc. Soc. 5:256,1916. No 
material of this fungus has lieen seen but the description does not 
suggest Dermea. The host was not identified. 

D. olivacea Otth, Bern. Mitth. p. 40, 1868. No material has 
been seen. It was described as occurring on Prunus and the de¬ 
scription does suggest a Dermea, but without specimens it is im¬ 
possible to decide whether it is a synonym of one of the three 
species recognized on this host. 

D. olivacea Ellis, Bull. Torrey Qub 6: 733, 1876. Through the 
kindness of Dr. F. J. Seaver it was possible to examine the type 
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and other specimens identified as this fungus in the Herbarium of 
the New York Botanical Garden. The type is on Ilex, and two 
other collections on Ilex and the specimen in Ellis N. Amer. Fung, 
851 agree closely with it. The fungus is not a Dermea. It is 
closer to Pesicula and probably belongs among the Ocellaria-VIke 
.species of this genus but should be studied in fresh condition before 
it is finally placed. A scanty collection on Andromeda was al.so 
referred to this species, but although it resembled it in gross a})- 
pearance, the asci were slightly narrower and the'ascospores a 
little longer. Another collection, said to be on “ash?”, was also 
similar in gross appearance but differed quite markedly in the 
shape of the asci. In addition, a specimen in the Farlow Herbar¬ 
ium on Vaccinium also differed from the type in the shape of the 
asci. I am of the opinion that there is a group of species which 
have been lumped under this name, but it will be necessary to study 
them in the fresh condition and in culture before they can be placed 
satisfactorily. The specific name is invalid as it is a later homoqym 
of D. olivacea Otth. 

D. olivacea Kirschst. Verb. Bot. Ver. Brandbg. 18: 40, 1906 = 
Dermatella hortorum Kirschst. Ann. Myc. 34: 210, 1936. Kirsch- 
stein gave this species a new name because he recognized that it 
was a later homonym of D. olivacea Ottii. No material has been 
seen but it should be compared with Pesicula plantarium Wollen- 
weber. 

D. olivascens Rehm, Ann, Myc. 5: 80, 1907. From the speci¬ 
mens in Rehm Ascom. 1686 this is a Pesicula and is morphologi¬ 
cally indistinguishable from P. crataegicola (Durand). 

D. Ononidis Vel. Mon. Disc. Bohem. p, 64, 1934. No material 
of this species has been .seen but the description does not .sugge.st a 
Dermea and its occurrence on herliaceous plants would seem to 
exclude it from this genus. 

D. pallidula Qce. Grev. 16: 70, 1888 = Pesicula pallidula (Qce.) 
Rehm, Ber, Bayer. Bot. Ges. 13: 199, 1912. 

D. palmicola Pat. Bull. Soc. Myc. Fr. 28 : 35, 1912. This fun¬ 
gus was described on palms from French Guinea. No material 
has been seen but the description suggests that it is closer to En~ 
coelia than to Dermea. 
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D. parasitica (Wint.) Hohn. Fragm. z. Myk. no. 455,1909. No 
material has been seen, but its habitat on leaves of Melastoinataceae 
would appear to exclude it from Dermea. 

D. pclidna Kalchbr. & Cke. Grev. 9: 25, 1880. This was de¬ 
scribed from South Africa on an unknown host. No material has 
l)een seen but the description suggests that it is closer to EncocUa 
than to Dermea. 

D. phyllophila Peck, N. Y. St. Mus. Ann. Rep. 31: 47, 1879. 
It has not been possible to see authentic material of this fungus, 
but specimens agreeing with the original description have been 
studied in the fresh condition and ^cultured. It occurs on leaves of 
Abies and is probably closer to Mollisia than to Dermea. 

D. Piceae (Pers.) Rehm, Rab. Krypt.-Fl. I, 3- 257, 1889. It 
has not been possible to see authentic material, but specimens on 
leaves of Abies grandis which agree closely with Rehm's descrip¬ 
tion were received from Dr. John Ehrlich. The fungus is not a 
Dermea but cannot lie satisfactorily placed at presient. 

D. Pini Otth, Beni. Mittheil. p. 40, 1868. This was described 
as occurring on Picea cxcclsa. It is known to me only through the 
description in Saccardo Syll. Fung. 14 : 795, 18W. The descrip¬ 
tion is incomplete but it does suggest a true Dermea sjiecies. 

D. Pini Phill. & Hark. Grev. 13 : 22, 1884 = Cenanyiitm jer- 
rugino^mn Fr. Syst. Myc. 2: 187, 1822. Through the kindness 
of the California Academy of Science it was possible to examine 
the type of this species. 

D. polygonia (Fckl.) Rehm, Rab. Krypt.-Fl. I, 3 : 263, 1889. 
It was originally described as occurring on Pyrus Mains. In the 
original description Fuckel stated that the asci were many-spored 
suggesting Tympanis, but the specimen in Fuckel Fung. Rlien. 
2677 has eight spored asci. However, it is not a Dermea. The 
identity of this fungus is obscure. Saccardo (Syll. Fung. 8: 556 
and 579,1889) took the view that Fuckel had two fungi. He made 
the combination Tympanis polygonia for the fungus described by 
Fuckel and retained the name Cenangium polygonium for the fun¬ 
gus in the exsiccatus. Study of fresh material is essential before 
the species can be satisfactorily placed^k 

D. populina Schw. In Kelsey, Joum. Myc. 5 : 82, 1889. This 
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name appeared in a list of fungi of Helena, Montana. Schweinitz 
does not appear to have made such a combination and it is not 
clear whether it was intended to designate the following species or 
Ccnangium popidinum Schw. Syn. p. 239, 1832. The name has no 
standing. 

D, populnea Schw. Syn. Fung. Amer. Bor, p. 237, 1832. 
Through the kindness of Mr. J. A. Stevenson it was possible to 
examine part of the type of this species. It is not a discomycete. 
The material was not in good condition but appeared td be fruiting 
bodies of a pyrenomycete. The name should be dropped. Sac- 
cardo, Syll. Fung. 8 : 576, 1889, wished to place this species in 
Cenangium and in order to avoid creating a homonym of C. popul- 
neum Pers. he gave it a new name, C. Schweinitsii. This name, 
also, should be dropped. 

D, pruinosa (Farl.) Petr. Ann. Myc. 20: 196, 1922 = Pesicula 
pruinosa Farl. Mycologia 14: 102, 1922. 

D. Pseudoplatani Phill. Grev. 17 : 45, 1888. This fungus is u% 
questionably a Pesicula and appears to be very close to or perhaps 
identical with P. carnea (Oke. & Ell.) Rehni, Ber. Bayer. Bot. Ges. 
13: 199, 1912. 

D, puberula Durand, Joum. Myc. 10: 101, 1904. Through the 
kindness of Professor H. M. Fitzpatrick the type of this fungus 
has been examined. It is not a Dermea but cannot be satisfactorily 
placed at present. ^ 

D. pulchcrrima Fckl. Symb. Myc. Nachtr. 2: 56, 1873. No 
material has l)een seen, but it seems probable that the name was 
based on unusually large apothecia of D. Cerasi. 

D. pulchra Starb. Arkiv. f. Bot. 2 : 6, 1904. This was descril>ed 
on an unknown host from Brazil. From the description it appears 
to be closer to Encoclia than to Dermea, 

D. ptdveracca (A. & S.) Rehni, Ber. Bayer. Bot. Ges. 13: 197, 
1912. The concept of this species is very much confused. It is 
evident from the literature that various fungi on different hosts 
have passed under this name. No authentic material has been 
seen and it is impossible at present to say what it may be. It was 
originally described as occurring on Betula. The original de¬ 
scription is slightly suggestive of a Tympanis, but the figure might 
l)e.a Ciboria, 
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D. purpurascens Ell. & Ev. Joum. Myc. 4: 100, 1888 = Pesi- 
cula purpurascens Seaver, Mycolc^a 37 : 414, 1942. 

D. purpurea (Hedw.) Fr. Summ. Veg. Scand. p. 362, 1849. 
This species is known to me only through the description in Sac- 
cardo Syll. Fung. 8 : 568, 1889. This does not suggest a Dermea 
but it is not possible to say what the fungus might be. 

D. purpurea Ell. Bull. Torrey Qub 6: 108, 1876 = D. viburni- 
cola Ell. N. Amer. Fung. 397, 1879. The name was a later homo¬ 
nym of D. purpurea (Hedw.) Fr. and was changed by Ellis on the 
specimen issued in N. Amer. Fung. It was later changed again 
by Saccardo in Syll. Fung. 8: 564. 1889 to Cenangium Ellisii. 
The species belongs in Encoelia. 

D. quercina (Frkl.) Rehm, Rab. Krypt.-Fl. I, 3: 1257, 1896 = 
Pesicula quercina Fckl. Symb. Myc. p. 279, 1870. 

D. radulicola Fuckel, Symb. Myc. p. 278, 1870. Nannfeldt in 
Trans. Brit. Myc. Soc. 20: 204, 1936, stated that the type of Pesiza 
Johnstoni Berk, was the same as this species and Berkeley’s name 
is the earlier. The fungus api^ears to lie an Encoelia judging from 
specimens in Fckl. Fung. Rheii. 2073, Rehm Ascom. 1902, and a 
specimen ex Herb. Barliey-Boissier 1127. 

D. rhabarbarina (Berk.) Phil!. Man. Brit. Disc. p. 343, 1893 = 
Pesicula rhabarbarina Tul. Sel. Fung. Girp. 3: 183, 1865. 

D. Rhododendri Rehm, Ber. Naturh. Ver. Augsbui^ 26 : 29, 
1881, This is apparently a Velntaria that Rehm later stated to be 
identical with D. Cenangium (Ces.) DeNot. It is not the same 
fungus as Velntaria Rhododendri (Ces.) Rehm (which is not a 
true Velntaria). 

D. rhododendricola Rehm, Rab. Krypt.-Fl. I, 3 : 254, 1889 = 
Pesicula rhododendricola Rehm, Ber. Bayer. Bot. Ges, 13: 200, 
1912. 

D. Rickiana Rehm, Ann. Myc, 6 : 319, 1908. No material of 
this species, which was described from Brazil, has been seen but 
the description does not suggest a Dermea. 

D. Rosae Rehm, Rab. Krypt.-Fl. I, 3 : 259, 1889 = Pesicula 
Rosae Sacc. Mich. 1: 59, 1877. 

D. rosella Rehm, Rab. Krypt.-Fl. I, f : 257, 1889 = Pesicula 
citrinella Rehm. See discussion of D. fusispora Ell. & Ev. 
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D, Rubi (Lib.) Rehm, Rab. Krypt.-Fl. I, 3 : 258, 1889 = Pesi- 
Ciila Rubi (Lib.) Niessl, Rab. Fur^. Eur. 2122, 1876. 

D, rubiginosa Fr. Summ. Veg. Scand. p. 362, 1849. This fun¬ 
gus is known to me only through the description in Saccardo Syll. 
Fung. 8 : 569, 1889. It was described from Russia, and was said 
to be on rotten wood. The description does not suggest Dermca, 
D, ruja Cooke, Grev. 8 : 72, 1879. This species was descril^ed 
as occurring on bark in Natal, Africa. No specimen has been 
seen, but the description does not suggest Dcrmea. * 

D. Sabalidis Ell. & Mart. Amer. Nat. 18: 1147, 1884. No speci¬ 
men of this species has been seen, but the habitat and the small 
asci and ascospores make it improbable that it belongs in Dcrmea, 
D, seriata (Fr.) Tul. Sel. Fung. Carp. 3: 160, 1865 = Sclcro- 
derris seriata (Fr.) Rehm, Rab. Krypt.-Fl. I, 3 : 211, 1889. 

D. simillima Ell. & Ev. Proc. Acad. Nat. Sci. Philad. 1893: 451, 
1894 = Pcsicula carnca (Cke. & Ell.) Rehm, Ber. Bayer. Bot. Ges. 
13:199,1912. • ^ 

D, sparsa P. Henn. Hedw. 41 : 19, 1902. This species was de¬ 
scribed on leaves of palms from Brazil. No material has been 
seen but the description does not sitggest Dcrmea. 

D. Spiraeae Schw. Syn. Fung. Amer. Bor. p. 237, 1832. 
Through the kindness of Mr. J. A. Stevenson it was possible to 
examine the type. The specimen vras very scanty and contained 
only some old fruiting bodies wjiich might lie either pycnidia or 
perithecia. The fungus is certainly not a discomycete and the name 
.should be dropped. 

D. stcgioidcs Speg. Mich, 1: 471, 1879. This species was de¬ 
scribed as occurring on Qucrcus scssiliftora in Italy. No material 
has lieen seen but the description does not suggest Dcrmea. 

D. Sydoivii Rehm, in Syd. Myc. March. 379, 1882. The tyjx^, 
which was found on Lupinus hiteus, has hecn examined. It i.s 
closer to Encoelia than to Dcrmea, but should be studied further. 

D. Syringae Rehm, Asc. Lojk. p. 20, 1873. This fungus was de¬ 
scribed as occurring on Syringa vulgaris in Hungary. No material 
has been seen but the description does not suggest Dcrmea. 

D. tabacina Cooke, Bull. Buff. Soc. Nat. Sci, 3 : 24, 1875 = 
Dermateopsis tabacina Nannf. Nova Acta Soc. Sci. Upsal. IV, 
8:89, 1932. 
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D. tetraspora Ell. Bull. Torrey Qub 6: 108, 1876. Authentic 
specimens of this species in the Farlow Herbarium have been ex¬ 
amined. The apothecia suggest Velutaria, but it is remarkable 
for the large four-spored asci and very large almost globose spores. 
Tt is not a Dermea, but should be studied further. 

D, tijucensis P. Henn. Hedw. 43: 91, 1904. This species was 
descrilied as occurring on Tijuca in Brazil. No material has been 
seen but the description does not suggest a Dermea, 

D. tiliacea Fr. Summ. Veg. Scand. p. 362, 1849 = Encoelia 
tiliacea Kat-st. Myc. Fenn. 1: 218, 1871. 

D. turicensis (Rehm) Vel. Mba. Disc. Bohem. p. 63, 1934. 
No material has been seen but the description and figures of Vele- 
novsky do not suggest Dermea, It has been reported on Juniperus, 
Picea, and Corylus so probably more than one fungus has been con¬ 
fused under this name. 

D, Ulicis Cooke, Grev. 3: 186, 1875. This was described as 
occurring on Ulex in England. No material has been seen but 
the description suggests Encoelia, and Nannfeldt, who examined the 
type, stated in Trans. Brit. Myc. Soc. 23 : 249, 1939 that it be¬ 
longed in this genus. 

D, Ulmi (Tul.) Fckl. Symb. Myc. Nachtr. 2: 56, 1873 = 
Encoelia siparia (B. & Br.) Nannf. Trans. Brit. Myc. Soc. 20: 

196, 1930. 

D, umbrina Cke. & Mass. Grev. 21: 72, 1893. This species was 
described as occurring on Ulex in England. No material has 
lieen seen but the description suggests Encoelia rather than Dermea, 

D, vernicosa (Fckl.) Rehm, Rab. Kr3rpt.~Fl. I, 3 : 262, 1889. 
This species was discussed under D, Cerasi, Its identity is not 
known. 

D, versijormis (Alb. & Schw.) Rehm, Ber. Bayer. Bot. Ges. 13: 

197, 1912 = Pesicula Prangnlae (Pers.) Fckl. Symb. Myc. p. 279, 
1870. This name was based on the conidial stage of P, Prangulae. 

D, viburnicola Ell. N. Amer, Fung. 397, 1879. This was dis¬ 
cussed under D. purpurea Ell. 

D. viridis Vel. Mon. Disc. Bohem. p. 399, 1934. This-fungus 
was described as occurring on Quercust No material has been 
seen but the description does not suggest Dermea, 

D. Xanthoxyli Peck, N. Y. St. Mus. Ann. Rep. 31: 47, 1879. 
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Through the kindness of Professor H. M. Fitzpatrick it was pos¬ 
sible to examine part of the t}rpe of this species in the Durand Her¬ 
barium. The apothecia were growing on the stroma of Thyro- 
nectria pyrrhochlora (Auersw.) Sacc. No asci or spores were 
found in this material but the fungus is not a Dennca. 
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INDEX TO GENERA AND SPECIES 


Cenangella Fraxini 399 
Cenangium Ariae 391 
balsameum 376 
bicolor 389 
Cerasi 365, 387 
dichroum 389 
Ellisii 423 
episphaeria 415 
fallax 388 
ferniginosum 421 
Fraxini 399 
hypodermium 370, 371 
inconstans 391 
molliusculum 372 
Peckianumr 380 
populinum 422 
populneum 422 
Prunastri 406 
quercicolum 418 
rigidum 406 
Sdiweinitzii 422 
subnitidum 391, 393 
Ceratostoma spurium 406 
Chloroscypha juniperina 417 


Chondropodium hystricinum 385 
Cryptosporiopsis versiformis 359 
Cryptosporium brunneo-viride 388 
Cycledum Cerasi 365 
Dendrophoma fusispora 406 
Dermatella Frangulae 396 
Fraxini 402 
Hamamelidis 394 
hortorum 420, 372 
Prunastri 406 
Dermateopsis tabacina 424 
Dermea abietina 412 
acericola 412 
acerina 409 
ackola 412 
Alni 413 
amoena 413 
Ariae 391 
atra 413 
aureo-tincta 413 
’australis 413 
balsamea 376 
BetulM 413 
bicolor 389 
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blumenaviensis 413 
Brendcleana 389 
bninneo-pniinosa 413 
caespitosa 413 
carnea 413 
carpinea 413 
Cenangium 413 
Cerasi 3S5 
Giionanthi 397 
cinnatnomea 414 
conigena 414, 419 
constipata 414 
Corni 414 
corticola 414 
Coryli 414 
Crataegi 414 
crataegicola 414 
Craterium 414 
crypta 415 
cucurbitaria 415 
Cydoniae 415 
diinorpha 415 
dissepta 415 
dryina 415 
endoneura 415 
Eucalypti 415 
eucrita 416 
Fagi 416 
fascicularis 416 
ferniginea 416 
bcicola 416 
fissa 416 
flavocinerca 416 
Frangulae 416 
Fraxini 309, 401 
fumosa 41o 
furfuracea 416 
fusispora 416, 423 
Hamamelidis 394 
heteromera 416 
Houghtonii 417 
inclusa 417 
juniperina 417 
Kalmiae 417 
laricicola 417 
Libocedri 382 
lilaciiia 417 
livida 417 
lobata 417 
macrosimra 418 
Magnoliae 418 
microspora 418 
micula 419 
minuta 419 
molliuscula 372 
Mori 419 
mycophaga 419 
myrtillina 419 
nectrioides 419 
nodularifortnis 419 
olivacea 419, 420 


olivascens 420 
Ononidis 
Padi 387 
pallidula 420 
palmicola 420 
parasitica 421 
Peckiana 380 
pelidna 421 
phyllophila 421 
Piceae 421 
piceina 404 
Pini 421 

pinicola 403, 418 
polygonia 421 
populina 421 

E lnea 422 
losa 422 
lastri 406 
Pseudoplatani 422 
puf>erula 422 
pulcherrima 422 
pulchra 422 
pulveracea 422 
purpurascens 423 
purpurea 354. 423 
quercina 423 
radulicola 423 * 
rhabarbarina 423 
Rhododendri 423 
rhododendricola 423 
Rickiana 423 
Rosae 423 
rosella 423 
Rubi 424 
rubiginosa 424 
rufa 424 
Sabalidis 424 
seriata 424 
simillima 424 
sparsa 424 
Spiraeae 424 
stegioides 424 
Sydowii 424 
Syringac 424 
tabacina 424 
tetras]K>ra 425 
tijucensis 425 
tiliacea 425 
Tulasnei 399 
turicensis 425 
Ulicis 425 
Ulmi 425 
umbrina 425 
vemicosa 425 
versiformis 425 
Vibumi 385 
vibumicola 423, 425 
viridis 425 
Xanthoxyli 425 
Dothichiza Sorbi 
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Durandiella Fraxini 402 
Nesnopanthis 381 
Durella atra 413 
Encoelia fasdcularis 416 
furfuracea 416 
heteromera 417 
siparia 425 
tiliacea 425 

Fusicoccum cryptosporioides 401 
Gelatinosporium abietinum 376 
fulvum 372 

Lecanidion acericolum 409 
Hamamelidis 394 
Micropera Abictis 378 
caespitosa 356 
Cerasi 365, 367 
Cotoneastri 391 
cryptosporioides 401 
Drupacearum 365 
fusispora 407 
Nemopanthis 380 
IMidina 388 
roseola 367 
Sorbi 391 
spuria 406 
stellata 380 

Naemosphaera acerina 409 
Niptera citrinella 374 
Ocellaria ocellata 414, 417, 418 
Patellaria acericola 409 
Hamamelidis 394 
Patinella Brenckleana 389 
Pestalopezia brunneo-pruinosa 413 
Pezicula acericola 412 
Alni 413 
alnicola 419 
amoeoa 413 
australis 413 
Betulae 413 
camea 413, 422, 424 
carpinea 413 
cinnamomea 414 
citrinella 416, 423 
Comi 414 
corticola 414 
Coryli 414 
crataegicola 414 
dissepta 415 
dryina 415 
eucrita 412, 415 
Fagi 416 

Frangulae 416, 425 
H<^htonii 417 
laricicola 417 
iivida 416, 417 


mintlta 419 
myrtillina 419 
palHdula 420 
plantarium 420 
pruinosa 422 
purpurascens 423 
quercina 423 
rhabarbarina 423 
rhododendricola 423 
Rosae423 
Rubi 423 
Peziza Ariae 391 
Cerasi 387 
Fraxini 402 
furfuracea 353 
hypodermium 371 
Johnstoni 423 
Prunastri 406 ‘ 
tiliacea 353 

Piiaeangella Prunastri 406 
subnitida 391 
Phoma pallida 391 
Rhabdospora ina^ualis 391 
Sclcroderris acerina 409 
Padi 372 
seriata 424 

Septoria inaequalis 391 
Sphaeria conica 391 
Cotoneastri 391 
dubia 367 
fallax 388 
padina 388 
rigida 406 

Sphaerographium hystricinum 385 
stellatum 380 

Sphaetonenia acerinum 409 
brunneo-viride 388 
« hystricinum 385 
nigripes 409 
]>allidum 391 
spprium 406 
stellatum 380 

Trtblidium cucurbitaria 415 
Tymi)anis accrina 409 
Araae 391 
bicolor 389 
Cerasi 365 
columnaris 402 
Fraxini 402 
inconstans 391 
Padi 387 
pplygonia 421 
Prunastri 406 
Umula Craferium 414 
Velutaria Rhododrendri 423 
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EXPLANATION OF FIGURES 

Figs. 1-26. Photographs of apothecia and conidial stages of Dermea 
species. M = 4 X approx. 

Fib. 1. Apothecia of D. Ccrasi, JWG 122; 2. Conidial stage of D, Cerasi, 
JWG 86; 3. Apothecia of D. Padi, JWG 460; 4. Conidial stage of D, Padi, 
Krieg. Fung. Sax. 2388; S. Apothecia of £>. Pmnastri, DAOM ex USDA 
1402; 6. Conidial stage of D. Prumstri, DAOM 3789; 7. Apothecia and 
conidial stage of D. Libocedri, JWG 691; 8. Apothecia of D. hahamea, JWG 
45; 9. Conidial stege of D, balsamea, JWG 281; 10. Apothecia of £>. Chio- 
nanthi, Fung. Columb. 2423; 11. Apothecia of D. piceina, JWG 795; 12. 
Conidial stage and immature apothecia of D. piceina, JWG 788; 13. Apothecia 
of D. Tulasnci, JWG 403; 14. Conidial stage of D. Tulasnei, JWG 468; 15. 
Apothecia of D. pinicola, JWG 402; 16. (Apothecia and conidial stage of D. 
acerina, DAOM 5310; 17. Apothecia of D, Hamamelidis, type of Dermatella 
Hamamclidis Ell. & Ev. ex F; 18. Apothecia of D. Peckiana, JWG 428; 
19. Conidial stage of D, bicolor, DAOM 7935; 2d. Apothecia of D. bicolor, 
JWG 725; 21. Apothecia and conidial stage of D. molliuscula, DAOM 5317; 
22, Apothecia of D. Ariae, JWG 406; 23. Conidial stage of D. Ariae, JWG 
406; 24. Apothecia and conid'ial stage of D. Vibumi, DAOM 7937; 25. 
Conidial stage of D. Hamamelidis, JWG 162; 26. Conidial stage of D. 
Peckiana, DAOM 3781. 

Figs. 27-41. Photographs of freehand sections of conidial fruiting bodies 
6f Dermea species. M = 52 X approx. 

Fig. 27. D. Cerasi, JWG 28; 28. D. Prunastri, DAOM 4713; 29. D. Padi, 
JWG 460; 30. D. balsamea, JWG 10; 31. D. Libocedri, JWG 691; 32. D. 
piceina, JWG 788; 33. D. bicolor, JWG 715; 34. D. Ariae, JWG 180; 35. 
D. Peckiana, DAOM 3781; 36. D. acerina, JWG 134; 37. D. Tulasnei, JWG 
305; 38. l\ Viburni, JWG 230; 39. D. molliuscula, JWG 278; 40. D. Chio- 
nanthi, JWG 748; 41. D. Hamamelidis, JWG 162. 

Figs. 42-57. Drawings of asci, ascospores, conidia, and microconidia of 
Dermea species. 

Fig. 42. D. Cerasi^, asci and ascospores— b, conidia and microconidia; 
43. D. Prunastri—a, asci and ascospores—/;, conidia and microconidia; 44. 
D. Padi-Hi, asci and ascospores— b, conidia and microconidia; 45. D. bicolor 
--a, asci and ascospores— b, conidia and microconidia: 46. D. Hamamelidis 
— 0 , asci and ascospores— b, conidia; 47. D. molliuscula—a, asci and asco¬ 
spores— b, conidia and microconidia; 48. D. Chhnanthi — a, asci and asco¬ 
spores— b, conidia; 49. D. Piburni—a, asci and ascosiwres—conidia and 
microconidia; 50. D. acerina — a, asci and ascospores—b, conidia and micro¬ 
conidia; 51. D. pinicola — a, asci and ascospores— b, conidia; 52. D. piceina — 

a, asci and ascospores— b, conidia; S3. D. Ariae—a, asci and ascospores— 

b, conidia and microconidia; 54. D, balsamea—a, asci and ascospores—b, 
conidia and microconidia; 55. D. Tulasnei—a, asci and ascospores-4^^ conidia 
and microconidia; 56. D, Peckiana—a, asci and ascospores—b, conidia and 
microconidia; 57. D. Libocedri—a, asci and ascospores— b, conidia. 



CHROMOBLASTOMYCOSIS. SOME OB¬ 
SERVATIONS ON THE TYPES OF 
THE DISEASE IN SOUTH 
AFRICA 

F, W. SlMSON^ 

In 1943 a report on six cases of chronioblastomycosis occurring 
in the Union of South Africa was published by Simson. Harington 
and Bametson (1) and among these cases the causal fungus was 
isolated in two instances. Since that date six additional cases of 
the disease have been diagnosed by the writer and from lesions in 
four of them the organisms have been recovered and classified. 

Among all twelve cases diagnosed to date, including those 
lished in 1943, eleven showed lesions which were primarily con¬ 
fined to a lower limb. In the remaining case the disease affected 
the skin in the region of the anus. Ten of the subjects affected 
were Africans and two were Europeans. 

Unfortunately no opportunity was afforded for ctiltivating the 
organism from lesions in four of the first series or from two in the 
second series of cases. 

An analysis of the clinical pictures presented by these twelve 
cases of chromoblastomycosis shows that the lesions manifested 
themselves as two distinct types. In the first they were more or 
less solitary and in the second they were multiple, diffiisely dis¬ 
seminated over the greater part of a limb and in some parts 
showed a tendency to become confluent, particularly in the old 
standing parts of the condition. The general character of the 
pathological process is the same. It presents the appearance of 
warty growths, which are distinctly friable to the touch, super¬ 
ficially involving the skin and to a slight extent some of the deeper 
connective tissue and fat underlying the infected area of the skin. 
In no case was there any suggestion of sinus formation, and no 

1 From the Department of Pathology, South African Institute for Medical 
Research, Johannesburg. 
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Fig. 1. Chronioblastom3rcosis. 
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involvement of deeper structures, such as muscle and bone, was 
ever observed* 

Histologically, the inflammatory condition, whidi results -from 
the presence of the fungus, is basically a reticulo-endothelions. In 
a section of infected skin and subjacent subcutaneous tissue, there 
is irregularity and warty thickening of the squamous ^ifliellum 
with some dqpree of hyperkeratosis. The rete pegs are hyper¬ 
trophied and elongated and are often found to extend deeply into 
the corium. The corium is much thickened by the' inflammatory 
process, the background of which consists of infiltrating plasma 
cells, small round l}nnphocyte-like cells, eosinophiles and connec¬ 
tive tissue elements. The characteristic part of the inflammation, 
however, consists of two kinds of follicle formation. These folli¬ 
cles are etftbedded in the background of non-specific inflamnuitory 
tissue. One follicle, which is found more commonly in the very 
chronic lesions, is composed almost wholly of reticulo-endothelial 
cells, sometimes with a centrally placed multinucleated giant cSH of 
the Langhans’ type. These giant cells may or may not contain 
one or more brownish colored “sclerotic bodies”—^the character¬ 
istic tissue form of the fungus. Tlie second type of follicle con¬ 
sists of a central area of neutrophil polynuclear leucocytes sur¬ 
rounded by an outer zone of reticulo-endothelial celfs. Sclerotic 
bodies<fmay also be found in these follicles. The follicles of the 
very chronic lesions often closely simulate die appearance of tuber¬ 
culosis, but absence of tubercle bacilli and the presence of sclerotic 
bodies should diminate any possibility of confusion with this 
disease. , 

The sclerotic body or tissue form pf tlie fungus is quite distinc¬ 
tive. It is rounded, brown or yellowish brown in color and meas¬ 
ures, as a rule, 6-10/* in diameter. It shows no significant varia¬ 
tion in structure, no matter in what type of clinical manifestation 
of chromoblastomycosis it may be found. This seems to be impor¬ 
tant when considering the fact that so many varieties of the vege¬ 
tative form of the fungus have been recovered from chromoblasto- 
mycotic lesions in which these bodies have been demonstrated. 

From this it will be gathered- that the variety of the fungus 
subsequently to be isolated cannot be predicted either by the char- 
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Fig. 2. Qiromoblastomycosis. 
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acter of the tissue change or by the appearance of the sclerotic 
bodies. 

HYCOLOGY 

As fungi, recovered from different cases of chromoblastomycosis, 
may show respectively great variation in their morphology, it is 
convenient at this point briefly to discuss the dassification of the 
organism, 

Among the group of fungi responsible for the lesions of chromo¬ 
blastomycosis, three methods of sporulation may be found and 
because only one or sometimes two may be present in a given 
culture, much confusion in the classification has resulted. 

A. L. Carrion (2) has suggested the adoption of a classification 
which would seem to eliminate most of the confusing issues. In 
this classification he states “. . . In Fonsecaea Pcdrosoi, tlie variety 
communis, which possesses the three tjrpes of sporulation—CWo- 
sporium, Phicdophora and Acrotheca, —appears to be the cominan 
origin of all other forms. The varieties Cladosporioides, typicus 
and Phicdophorica show, respectively, a marked predominance of 
the Chdosporium, Acrotheca or Phiaiophora sporulations with a 
corresponding reduction, in each case, of the other fwo methods 
of reproduction. In the species Phiaiophora verrucosa and in the 
Hormodendrum isolate from Venezuela . . . , the Phiaiophora 
and t}|t Cladosporium, respectively, liave tieconfe the exclusive 
methods of reproduction.” 

Carridn (2 7 also suggests the presumptive existence of other 
pwasites sporulating exclusively by the Acrotheca metiiod and 
th^t the specimen described as Botrytddes monospora by Moore 
and Almeida comes very close to fulfilling this condition. 

The fungus described by Simson, Harington and Barnetson 
(1) as a pathogenic Hormodendrum awaiting classification (fig. 
5) was sent to Dr. A. L. Carrion for favor of his opinion. In a 
personal communication to the author Dr. Carridn expressed the- 
opinion that this organism is a Hormodendrum species dosdy 
similar to J. A. O’Daly’s isolate from the Venezuelan case. 

Of the six South African isolates mentioned previously, two 
described by Simson, Harington and Barnetson (1) and four re- 
aent isolates by the writer, three have been classified as examples 
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Fig. 3. Chromoblastemycosis. 
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Fig 4 Chrotnoblastomycosis 
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of Fonsecaea Pedrosoi typicus and three as Hormodendrum spe¬ 
cies similar to J. A. O’Daly’s case. 

In the three isolates diagnosed as Fonsecaea Pedrosoi iypicus 
the Acrotheca method of sporulation predominates, the Clado- 
sporium form of reproduction is rare and no Phialophora cups 
have as yet been found. 

In the second group of three cases the cultural characters of 
the fungi show no variation and only one method of sporulation is 
represented, namely the Cladasporium or Hormodendrum form of 
reproduction. Cultures have been made on many varieties of me¬ 
dium but no other form of sporulatibn has been induced. In each 
instance these three fungi show colonies consisting of a long septate 
branching mycelium with hyphae averaging 2.5 (i in diameter and 
possessing terminal and laterally branching conidiophores. The 
conidia are produced acrogenously in arborescent chains on these 
terminal and lateral conidiophores. The color of the mycelium is 
light olive green shading to deeper olive green in the conidiophores. 
The microscopic appearance is shown respectively in figs. 5, 7 
and 9. 

Carrion (2) has suggested ^hat as a result of his experience the 
species of the fungus causing the infection does not have much 
influence son the clinical picture. Among the South African cases 
on the other hand there is evidence to suggest that the clinical 
picture may be altered by the species of fungus. 

Two outstandingly different varieties of clinical lesion have been 
noted among the twelve cases recorded here but as in six qf them 
no organism was isolated the variety of the fungus was not iden¬ 
tified. Of the remaining six cases whicli were examined clinically, 
and from lesions in each of which the fungus was recovered, three 
sliowed two or three solitary widely separated lesions (figs. 1, 2 
and 3). Figs. 2 and 3 illustrate cases in which there was a cauli- 
flower-like growth in the region of the ankle and a smaller sec¬ 
ondary growth situated just below the knee on the same side. In 
the third case (fig. 1) a large cauliflower-like growth almost sur¬ 
rounded the ankle and two smaller tumors were present on the 
upper and posterior aspect of the thi^ of the same limb. The 
organisms isolated from these three cases showed the cultural 
characteristics of Fonsecaea Pedrosoi typicus. 
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Fig. 6. ChromoblastotAycosis 
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Multiple lesions were characteristic of the condition in the second 
group of three cases (figs. 4,6 and 8). They affected the greater 
part of one lower limb Mid the fungus recovered from each of these 
showed the cultural characters of Fonsecaea Pedrosoi var. Clado- 
sporium (figs. S, 7 and 9). This series of cases is admittedly 
small but the findit^ of a specific organism in a specific type of 
lesion is consistent and therefore suggestive. 

It might be objected tiait the diffuse lesions are a late manifesta¬ 
tion of the disease and that the solitary lesions if given sufficient 
time might progress to such an extent that the limb becomes dif¬ 
fusely involved. This, however, would seem to be unlikely since 
some solitary lesions have a long history. The case illu^rated in 
FIG. 1 for instance gives a history of having started ten to fifteen 
years before the date of isolation of the causal fungus and the diag¬ 
nosis of the disease. The spread of the condition from the primary 
site of the infection appears to differ in the two types of clinical 
lesion. In the solitary type it is probably the result of inoculation 
by scratching because of the distance between primary and sec¬ 
ondary growtlis. In the diffuse type, on the other hand, spread 
appears to be by superficial lymphatics. 

TREATMENT 

So far no drug has been found ^hich will cure the disease. The 
only methods of treatment attended with success are surgical re¬ 
moval, either locally or by amputation of the part, and electro¬ 
therapy. The type of lesion, therefore, whether local or diffuse 
is of great importance in the treatment. Some of the solitary le¬ 
sions in our series of cases have been treated successfully by local 
excision and two of the cases with diffuse le.sions have been 
treated by amputation. One was followed by recurrence of the 
disease in the stump and on the hand of the opposite side. The 
fate of die second case is not known. 

Treatment by freezing of the part was suggested as a means of 
curing the condition in one of this series of cases—a European 
male with multiple lesions coverit^ the 1^ and lower half of the 
thigh of the right limb (fig. 8). "Before attempting the treatment 
on the living subject, liowcver, it was thought advisable to carry 
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out an in vitro experiment. For this purpose a large papillomatous 
mass was removed by excision. This piece of tissue was divided 
into six more or less equal and representative parts and each part 
was given an identification letter a to /. Specimen (a) was pre¬ 
pared for section and on examination showed the typical histologi¬ 
cal picture of chromoblastomycosis and in the granulation tissue 
the characteristic sclerotic bodies were identified. 

Specimen marked (b) was used as a control and without being 
treated by freezing was ground up very finely in a mortar and 
plated out in a Petri dish on Sabouraud’s glucose agar medium. 

Specimens (c), (d), (e), and'(J) were transferred to fresh 
sterile bottles which were placed in a refrigerator and kq)l at a 
constant temi)erature of 0® Centigrade. 

Specimen (r) was finely ground up in a mortar under sterile 
conditions and plated out on Sal)ouraud's medium after a period 
of freezing for 21 hours. 

Specimen (d) was prepared in the same manner and plated out 
after a period of freezing for 72 hours, specimen (e) after freez¬ 
ing for 168 hours and specimen (/) after freezing for 336 hours. 
All plates of the series after inoculation were inciiteted at room 
temperature (aljout 22® C.). 

Numerms colonies of a pathogenic fungus identified micro¬ 
scopically as Fonsecaea Pcdrosoi var. Cladosporhim appeared after 
the fourth day of incubation on each of the plates marked (fc). (r), 
and (d), representing growth on the control plate and on plates 
sown with tissue fonns of the fungus which had been frozen 
respectively for 21 hours and 72 hours. Fig. 10 is a photograph 
of plate (d) and shows the appearance of the dark colonies of the 
fungus three weeks after planting. The colonies were still viable 
after two months’ incubation at room temperature. 

Plates {e) and (/), cultures of organisms frozen respectively for 
7 and 14 days, showed viable colonies of the fungus but much 
fewer in number than appeared on plates (5), (c), and (d). 
Later, for some unknown reason, although there was at first un¬ 
doubted evidence of viability of some of the sclerotic bodies, all 
colonies, including some which had reached a stage of sporulation, 
died out. It was thought that the death of the fungus on these plates 
tnight have been due to some autolytic change in the frozen granu- 
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Fig. 9. F. Pedrosoi var. Chdospomm. 
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Fig. 10. F. Pedrosoi var. Cladosporium. 
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lation tissue with which the sclerotic bodies were mixed at the time 
of spreading the plates. Evidence that the colonies were viable 
for a time on these plates was provided by growth of hyphae and 
definite signs of sporulation. It was concluded from this experi* 
ment that die tissue form of the fungus from this case of chromo¬ 
blastomycosis continues to be viable after being kept at a constant 
temperature of 0° C. for as long as 14 days. 

. Further, it may be deduced from the experiment that reducing 
the temperature of a living affected tissue to a safe ^int (10° C. 
or slightly less) is unlikely to prove of value in the treatment of 
chromoblastomycosis. 

SUMMARY 

The purpose of this report is to place on record the isolation of 
six fungi from cases of chromoblastomycosis occurring in South 
Africa, three of which have been identified as a rare species Fon- 
secaea Pedrosoi var. Cladosporium. 

It has been suggested in addition that there is evidence to show 
that in South Africa two varieties of Fonsecaea cause respectively 
two different types of clinical lesion. 

Finally an experiment is recorded which shows that the tissue 
form of the organism remains viable after being kept at freezing 
point for 14 days which provides evidence to show that treatment 
of chromoblastomycotic lesions by lowering the temperature to a 
safe point is not likely to be effective. 

» 
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DESCRIPTION OF FIGURES 

» Fiq. 1. African female adult. Large solitary cauliflower growth almost 
surrounding left ankle. Contracted 10-15 years prior to examination and 
isolation of fungus. Causal organism Fonsccaea Pedrosoi fypicus. 

Fig. 2. African male adult. Warty friable growth just above lateral 
malleolus, left leg. Smaller growth on same leg behind head of fibula. 
Duration not ascertained. Fungus isolated Fonsccaca Pedrosoi typicus. 

Fig. 3. African male adult Warty friable growth situated above left 
malleolus, left leg. Secondary growth situated just below tuberosity of 
tibia. Duration not known. Fungus isolated Fonsecaea Pedrosoi typicus. 
Fig. 4. African male adult. Warty growths disseminated over greater 
part of right leg. Duration probably many years. Leg amputed. Fungus 
isolated Fonsecaea Pedrosoi var. Cladospmtm, 

Fig. 5. lyticroscopic appearance of fungus isolated from lesions shown in 
figure 4. Septate hypha bearing exclusively Cladosporium or Hormodendrum 
conidiophores. 

Fig. 6. African male adult. Disseminated warty growths covering the 
leg and part of the thigh of ri^ht limb. Duration of condition not known. 
Fungus isolated Fonsecaea Pedrosoi var. Cladosporium, 

Fki. 7. Microscopic appearance of fungus isolated from lesions shown 
in figure 6. Septate hyphae bearing exclusively Cladosporium conidiophores. 

Fig. 8 . Euroiiean male adult (Mongol). Diffuse warty growths covering 
leg and part-of thigh of right limb. In the middle third of leg partial spon¬ 
taneous healing has occurred. Duration probably more than 15 years. 
Fungus isolated Fonsecafh Pedrosoi var. Cladosporium, 

Fig. 9. Microscopic apiiearance of fungus isolated from lesions shown in 
figure 8. Septate hyiihae bearing exclusively Cladosporium conidiophores. 

Fig. 10. Plate showing black colonies of Fonsecaea Pedrosoi var. Clado¬ 
sporium, Three weeks growth after cultivation of tissue forms of the 
fungus following freezing for 72 hours. 



ELSINO& PIRI IN FRANCE AND SPAIN 
IN THE LIGHT OF QUARANTINE 
INTERCEPTIONS 

Anna £. Jenkins 
(with one figure) 

Fresh apple fruits infected by Elsinoc piri have previously lieen 
intercepted in transit from Ireland, Italy, Switzerland, and Hun¬ 
gary, by port inspectors of the U. S. Bureau of Entomology and 
Plant Quarantine (3: 689). Two additional interceptions of this 
pathogen on apple fruit, also in transit from Europe, are here 
recorded. 

The more recent of the two is from Spain, and was taken at 
Galveston, Texas, by R. L. Trigg, on October 16, 1945. ’This con¬ 
sists of two apples on which are a limited number of spots canned 
by Elisinoe piri (fig. 1, A and B). These are large as compared, 
for example, with the numerous spc»ts on an apple fruit previously 
intercepted from Ireland (3, fig. 1)* On the apples from Spain 
the spots are ‘Vinaceous buff'’ (6) at the center stirrounded by 
^'dark mineral red," outside of which is a more or less indefinite 
zone of "terra cotta." The healthy apple skin in the region of the 
spotting is "citron green." Tht"^particular spot shown in fig. 1. 
B, a, closely resembles that on the "Ortly" apple variety from 
Washington State, illustrated elsewhere (4, fig. 1, G) at a mag¬ 
nification of diameters, and here shown in still greater detail 
(fig. 1, C). The dark markings on the spot (fig. 1, C, a) arc 
the conidial stage protruding through the ruptured epidermis. 

The first and only available record of Elsinoe piri from Spain 
is furnished by Melanobasidium malt Maubl. (S), which we have 
shown to be a s)monym of Elsinoc piri (3 : 692 and 696). 

The two fresh apples fromi Spain may well be a variety that orig¬ 
inated in that country. Except for their slight blush, these fragrant 
apples resemble the variety "Reinette de Zaccalmaglio," as illus¬ 
trated in Switzerland by Zschoppe (11). In this natural color 
reproduction, one of the whole fruits shows typical ElsinoS infec¬ 
tion. The apples from Spain, as well as the "Reinette de Zaccala- 
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Fig. 1. A and B. Elsinoe piri on apples intercepted in transit from Spain. 
XI. C. Spot on “Ortly” variety, Bay Center, state of Washington, U. S. A., 
resembling closely the spot B, a, when similarly magnified, a, conidial stage. 
X 12. D. Parts of the interception from France, showing the spots on the 
dried apple rind. X 1. £. Same as D, a, X ZVs. Photographs by R. L. 
Taylor. 


maglio,” are a different variety from the ‘‘Reneta” (sic) (Reineta) 
from Portugal on which E, piri was previously identified (3: 698). 
This is a large flattened-globose red-striped, dessert apple, of 
which the full varietal name is ‘‘Reinette Espriega”; it is widely 
grown in Portugal and commonly shows the spotting hdl-ein de¬ 
scribed.^ 

^This information was furnished by F. M. Villhena, Chief of Services, 
Department of Agriculture, Lisbon, Portugal, on the occasion of his recent 
visit to the Plant Industry Station. 
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The other interception to be reported here is from France and 
was taken at the port of New York on January 6, 1945. In this 
case the fungus was identified by W. S. Fields, then referred to 
the writer for verification. The specimen received consisted of 
large pieces of dried apple peel on which were numerous spots 
(fig. 1, D). On those larger and more mature, the imperfect 
stage was present in abundance, forming conspicuous light colored 
pustules (fig. 1, E). These were covered with a thick, dry crust 
of hyaline conidia. 

At tlie time that the combination Elsinoe piri (Woronich.) 
Jenkins (3: 696) was made, Hadrotrichum pirinum (Pegl.) Sacc. 
(7), as well as Melatwbasidium mali, was shown to be a synonym. 
Saccardo’s combination was made in reporting Hariot No. 12 on 
pear leaves from Paris (department of Seine-et-Oise), France. 
Amaud and Amaud’s (1, v. 2: 1059) Melanohasidium (?), abun¬ 
dant on pear leaves at Chevreuse, department of Seine-et-Oise, dur¬ 
ing the rainy seasons of 1930 and 1931, is unquestionably E. pififas 
apparently is an apple fruit-spot fungus described much earlier by 
Griffon and Maublanc (2: 79-80, figs. 3 and 4). For the 
conidial stage of E. piri I have now made (4) the combination 
Sphaceloma pirinum from Gloeosporium pirinum F^l. 
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A NEW SPECIES OF STAGONOSPORA 
ON AMBROSIA^ 


D. B. O. Savile- 

The writer recently had occasion to examine the material in the 
herbarium Of the Division of Botany and Plant Pathology of Seym. 
& Earle Econ. Fungi 294b. This sj^imen is laMled **Cercospora 
raceinosa Ell. & Martin var. Ambrosiae Seym. & Earle and Enty- 
loma Compositarum Farl. on Ambrosia trifida/' The packet con¬ 
tains three pieces of leaf; one bears the red-brown fructifications of 
the Cercospora, which incidentally is not typical of this genus since 
the spores are largely catenulate; the other two l)ear the Entyloma, 
The Entyloma is a typical example of E, Compositarum, but ex¬ 
amination of the upper surface of the lesions shows abundant pyc- 
nidia of a Stagonospora, This fungus appears to be unnamed, and. 
because of its occurrence in exsiccati material, it seems advisable 
that it should now be descri1>ed, despite the fact that only a single 
specimen has lieen seen. 

Stagonospom Ambroiiae Savile sp. nov. Pycnidia epiph>lla 69-107 m lata 
X 62-86 M alta, rotunda, leviter complanata, ostiolis plerumque ellipticis 11- 
21 X 8-15 M cingulis nigris, pycnidia raro omnino nigra sed plerumque infra 
pallida, astromatica; conidta hyalina, 10-33 X (2.2)2.5-3.51-6 plerumque 
3-4-septata, recta vel leniter curvata, supra fastigata ad apices rotundatos, 
infeme truncata subtruncatave. 

On lesions of Entyloma Compositarum on Ambrosia trifida. 
Valley City, North Dakota, coll. A. B. Seymour; in Seym. & Earle 
Econ. Fungi 294b in the Mycological Herbarium of the Division 
of Botany and Plant Pathology, Science Service, Department of 
Agriculture, Ottawa, Canada. 

The conidia illustrated in fig. 1 have been selected to show the 
range in size and septation rather than the relative abundance of 
spores of different forms. In some pyciiidia the spores afe uni- 

^ Contribution No. 847 from the Division of Botany and Plant* Pathology, 
Science Service, Department of Agriculture, Ottawa, Canada. 

* Junior Plant Pathologist. 
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to quadri-, generally tri-septate; in others the septa are frequently 
four and occasionally five or six. 

From the abundance of the fungtts in die Ottawa material, it 
appears probable that it will prove to lie present in at least some 
other packets of this collection. 



Fi(f. 1. Conidia of Sta;tanospora Amhrosiac X 1000. 


The writer has been unable to find a reference to any Stagono- 
spora, or any other genus on Amlfrosia to which this fungus might 
reasonably be assigned. He wishes to thaiit^ Mr.< John A. Steven¬ 
son, Bureau of Plant Industry Station, Belts^'ille* Md., for search¬ 
ing the records of the Bureau for such a fungus. 

In this material no pycnidia were seen on the normal leaf tissue, 
but it is possible that the healthy leaves are occasionally attacked. 
As will be described in a forthcoming study of Entyloma on the 
Compositae, two specimens have been seen in w^hich Septoria 
Lepachydis is associated with Entyloma spp. on Lepachys colitm- 
naris. In these specimens pycnidia are occasionally found on the 
normal leaf tissue, and it may be supposed that the Septoria is a 
weak parasite that is well-adapted to attacking tissue already 
weakened by the smut. The similar habit of Stagonospora Ain- 
hrosiac suggests that it may have a corresponding role. 

Central Experimental Farm, 

Ottawa, Canada 
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CONTROL OF CULTURE MITES BY 
CIGARETTE PAPER BARRIERS 

William C. Snyder and H. N. Hansen 
(with 2 figures) 

Workers in mycological and phytopathological laboratories are, 
unhappily, Only too familiar with the several species of mycophagous 
mites that invade their test tubes a|>d cause serious inconveniences 
by destroying pure cultures or by contaminating them with other 
fungi, actinomycetes or bacteria. Some eight years ago when we 
liegan a monographic study of the genus Fusarimn (13, 14) which 
involved handling and keeping for observation thousands of cul¬ 
tures for periods of several months, we soon realized that the first 
requirement for effective and dependable work would be to devise 
some easily applied method by which our cultures could be kept en¬ 
tirely free of mites. In this paper is described a method of mite con¬ 
trol which has been in constant use for more than six years and 
proved to be entirely satisfactory. 

SOURCES OF INFESTATION 

The species of mites encountered in the present study were all 
members of the family Thyroglyphidae which inhabit various kinds 
of stored food products, the roots, bulbs, rhizomes etc. of living 
plants, particularly those with fungous lesions, and also aerial parts 
of plants, where these support fungi or lichens. All such ma¬ 
terials which are brought into most laboratories almost daily prob¬ 
ably constitute the main source of infestation of fungous cultures. 
Another, and not uncommon, source of infestation is the exchange 
of cultures between laboratories. In our study of the genus Fm- 
sarium we found that about twenty five percent of the cultures re¬ 
ceived from various parts of the world were infested vdth mites. 
A third source of infestation is the common house fly, and perhaps 
other winged insects, which carry these Ihites in their migratorial 
(hypopial stage) (1, 5). We have repeatedly found lx)th the 
hypopial and the adult stages on house flies. 
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ELIMINATION OF MITES FROM INFESTED CULTURES 

Sanitary measures are undoubtedly salutary everywhere and 
particularly so in biological laboratories, i.e. material brought in 
should be disposed of quickly and not be allowed to* lie around un¬ 
til it dries out sufficiently .to compel the fauna on it to seek fields 
more compatible with their requirements for moisture and food. 
The statement of Thom (IS :49) however seems to be much to the 
point: “Entire elimination of mites by sanitary meai^res is possible 
but not usually attained.” 

Fumigation, as a means of ridding cultures of mites, has perhaps 
received most attention (4, 7, 8, 9,10,11) but has nevertheless not 
solved the problem. The mites involved are without tracheae and 
therefore are not very susceptible to gases. For this reason gases 
to be effective must be of such concentration that they usually prove 
to be toxic to the fungi and frequently noxious to the operators ap¬ 
plying them. Of the various substances tested pyridine (7^ ap¬ 
pears to have been the most suitable, apparently being lethal to 
mites in concentrations that are only slightly toxic to the fungi 
tested (Penicillium and Aspergillus). Pyridine has been used on 
many other fungi with varying success. More recently advantages 
have been claimed for p-dichlor-benzcne (4, 9) as a fumigant. 

Mites may he eliminated with greatest safety by subculturing to 
water agar or acid nutrient agaifs in petri dishes to discourage de¬ 
velopment of bacteria which are frequently found in mite infested 
cultures. Later transfers are made from the margins of the plate 
cultures or from hyphal tips. A still better method is to make 
several single-spore cultures from each infested tube, as this insures 
purity of the culture, that is, freedom from contaminating micro¬ 
organisms as well as mites. Elimination of mites from infested 
cultures however is only a minor step in the control of these pests. 
The real control consists in keeping them out. The problem has 
been covered well by Smith (12: 211-16). 

PROTECTION OF CULTURES BY BARRIERS 

The water barrier for the exclusion of mites has probably been 
in use fpr the longest period of time. Its application has been rec¬ 
ommended by Barnes (2). This method consists simply in placing 
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wire baskets of cultures on a pedestal in a pan of water. Such a 
barrier is quite effective against pedestrian mites but not at all 
against those possibly carried on the hands and clothing of the 
worker (15), nor against those carried by flies and other winged 
insects (12), Also, if a single tube happens to be infested all cul¬ 
tures within the barrier will soon be invaded. Thi^ is a weakness 
characteristic of group protection as against indivijlpal protection, 
which latter, if successful, automatically protects the group. 

Chemical barriers have also been advocated from time to time and 
are still in^ use. The chemical barrier has the merit of protecting 
each individual tube against infestation. It consists in treating the 
cotton plugs or the insides of the rims of test tubes with a chemical 
that is toxic to the mites. That these chemicals are also toxic to 
fungi is indicated in the fact that those who advocate their use 
(3, 10, 11, IS) also stipulate that the chemicals should not be ap¬ 
plied until the culture is fully grown or nearly so. Aside from the 
serious disadvantage of the deleterious effect on fungi of these 
chemicals their application is somewhat tedious. 

Tanglefoot barriers were developed and used by us in an attempt 
to avoid or eliminate the toxic effect of the chemicals on the fungi 
(Fusaria) with which we were working. The mechanism con¬ 
sists of snifll brass wire clasps for holding and supporting the tubes. 
The clasps are soldered onto screws which are screwed into strips 
of plywood board to within about 3 mm. of the base of the clasp. 
The exposed 3 mm. length of the screw is then covered with tangle¬ 
foot which constitutes the barrier. The strips are then fastened in 
drawers as shown in figure 1, C. This method has ^n advantage 
over the water barrier in that it gives individual protection rather 
than group protection aga^'st pedestrian mites, but, as with the 
water barrier, it does iTdt fJfbtect against mites carried on hands 
and clothing of workers liior against those which are carried by 
winged insects. 

The cigarette paper barrier across the mouth of the test tube was 
devised and developed in our laboratory more than years 
ago (6). It has been used constantly since then and has given un¬ 
qualified satisfaction. The method is based on the positive ex¬ 
clusion of the mites from each test tube culture by mechanical 
means. The materials to be used are shown in figure 2. They 
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consist of: (a) 20 per cent gelatin in water to which has been added 
2 per cent CUSO 4 to prevent fungal and bacterial growth, (h) a 
book of cigarette papers—preferably the L. L. F, brand which is 
also known as Riz La Croix, and (c) a heavy blotter such as is 
commonly employed in a plant press. About 25 cc. of the melted 
gelatin and CUSO 4 mixture are poured into a petri dish and allowed 
to solidify. The cigarette papers are taken from their cover, the 
small dab of glue that holds the sheets together is trimmed off and 
the bundle ^of sheets is cut in half. The cut papers are placed in 
a petri dish and may be sterilized in the dry oven. This treatment 
with dry heat tends to make the papers separate more easily and is 
necessary should the cotton plug be discarded at the time of sealing 
a tube. 

Aftejr a culture has been made by the usual procedure the cotton 
plug is pushed down inside the tube well below the rim which is 
then flamed. The tube is held upside down and the flamed rim 
is pressed gently with a rotary motion against the surface of the 
solidifled gelatin until it is coated with a thin film of the melted 
gelatin. Then the gelatin-coated rim is placed against the cigarette 
papers in the petri dish so that the top sheet adheres to the rim 
and is thus neatly picked up. It is made to adhere tightly to the 
rim by pi>essing it firmly against the resilient surface of the blotter. 
The tube is now placed upright in a rack with other tubes similarly 
prepared and so arranged that the comers of the projecting pieces 
of paper touch each other as shown in figure 1, A. When ignited 
at a single point, the projecting paper on all the tubes will 1 mm off 
and leave neat, circular paper seals that effectively keep out all 
mites, spores and other contaminants and which also maintain the 
cotton plugs free from accumulations of dust. 

When sub-cultures are to be made the seal is easily burned off by 
flaming, and after the transfer is completed the tube may ht sealed 
again. 

For cultures in liquid media the rim is flamed and the gelatin 
plate inverted and the gelatin surface pressed against thi hot rim 
of the tube or flask, after which the cigarette paper is picked up by 
forceps and placed on the gelatin coated^rim. 

This cigarette paper barrier is so efficient that cotton plugs need 
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Materials required for capping^ with cigarette paper. Also uncalled 
ntftcrc ami tnhes caoDcd with plufiTs shoved below the 
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only be used to keep the medium sterile until it is seeded (fig. 2). 
We, however, prefer the double insurance of both paper and plug. 

We have tested several brands of cigarette papers, many other 
kinds of paper, several grades of cellophane and other materials. 
All cellophanes and treated papers such as waxed papers greatly de¬ 
pressed growth of the fungi (fig 1, B), Of the various papers 
tried only a certain type of white cigarette paper was found satis¬ 
factory, such as is represented by the L. L. F. (Riz La Croix), 
Tip Top, pCB, and Black Sea brands. Of these the L. L. F. paper 
was best l^cause it leaves the least ash when burned. Other papers 
tested failed to make a perfect sealVbecause of unsuitable weight or 
porosity, or were undesiralile liecause they burned with an ex¬ 
cessive or undesirable residue. 

This new method of mite control has a number of advantages 
over older methods. The principal one is that it really “works”; 
there are no fumes toxic to the fungi and annoying to the operator; 
the materials are readily available, inexpensive, and easily applied. 

SUMMARY 

A method to exclude mites and other contaminants from test 
tube cultures i.s descrilied. It consists in covering the mouths of 
the tubes with cigarette paper which is applied by pressing the 
flamed rim of the tube against solidified gelatin (20 per cent gelatin 
in a 2 per cent solution of CUSO 4 ) and then against the cigarette 
paper. Excess paper is removed by burning. 

Division of Plant Pathology, 

University of Caufornia, 

Berkeley, California 

LITERATURE CITED 

1. Banks, Nathan. The Acarina or mites. U. S. D. A. Report No. 108. 

153 pp. 1915. 

2. Barnes, B. Laboratory devices. II. To protect cultures from mites. 

Trans. Brit. Mycol. Soc. 18; 172-173. 1933. 

3. Carpenter, C. W. A method for excluding mites from pure mltures. 

Phytopath. 4: 394. 1914. 

4. Crowell, I. H. Use of dichlortcide in the control of scavenger mites 

in test-tube cultures. Mycologia 33; 137. 1941. 

5. Sales, NeUie B. The life history and economy of the cheese mites. 

Ann. Appl. Biol. 4: 28-35. 1917. 



462 


Mycologia, Vol. 38, 1946 


6 . Hansen, H. N. ft William C Snyder. Effective control of culture 

mites by mechanical exclusion. Science 89: 350. 1939. 

7. Jewson, Sibyl T. ft P. Tattersfield. The infestation of fungus cul¬ 

tures by mites. Ann. Appl. Biol. 9: 213-240. 1922. 

8. Page, A. B. P. ft M. Shafik. Control of mites on insect-stocks and 

on fungus cultures by means of fumigation. Bull. Soc. Roy. £n- 
tomol. d*Egypte pp. 110-143. 1936. 

9. Pease, D. The insect menace in the bacteriological laboratory. 

Jour. Bact. 33: 619-624. 1937. 

10 . Puntoni, V. Infestation des cultures de Champignons par des aca- 

riens du genre Tarsonemus. Prf^servation de cds^ cultures. Ann. 
de Parasitol. Humaine et Comp. 9: 359-369. 1931. 

11. Shafik, M. ft A. B. P. Page. Control of mites attacking stocks of 

insect and fungus cultures. Nature 126 : 311-312. 1930. 

12. Smith, G. An introduction to industrial mycology. Edward Arnold 

& Co., Ltd., London. 2nd edition. 260 pp. 1942. 

13. Snyder, W. C. ft H. N« Hansen. The species concept in Fusarium, 

Amer. Jour. Bot. 27 : 64-67. 1940. 

14 . - ^ -, xhe species concept in Fusarium with reference to sec¬ 

tion Marticlla, Anier. Jour. Bot. 28: 738-742. 1941. 

15. Thom, Charles. The penicillia. The Williams and Wilkins Co., pp. 

644. 1930. 



BLSINOE DISCOVERED ON SESBANIA 
AND CINNAMOMUM IN THE 
UNITED STATES 

Donald P. Limber, Flora G. Pollack, and Anna E. Jenkins 
(with 3 figures) 

Examination of plant-disease specimens collected by inspectors 
of the Bureau of Entomology and Plant Quarantine during the 
insect and plant disease survey conducted in the general vicinity 
of ports of entry (1943-1945). revealed the existence of two spe¬ 
cies of Elsinoe Racib. (5), both undescribed. As noted else¬ 
where (4) one of these two pathogenic species, discovered in South 
Carolina, produces lesions on aerial growth of Sesbania cxaltata, 
sometimes used as a green manure crop (1: 681); the other, 
found in Mississippi, produces a leaf spot and, less often, incon¬ 
spicuous stem lesions on camphor-tree {Cinnamomum camphora), 
planted in the Southern States as a street tree (1: 178). 

The Elsinoe on Sesbania was identified by Limber, and the one 
on Cinhuii^omum by Pollack. Following verification of these find¬ 
ings, Jenkins suggested that a joint study leading to the description 
of the two species be undertaken, 

ELSINOE ON sesbania EXALTATA 

On Sesbania, lesions are most conspicuous on stems, forming 
raised cankers reaching 2-5 mm. long by 1-3 mm. wide (fig. 1, 
A). By confluence lesions may surround the stem more or less 
completely, causing an appreciable thickening, and extend as much 
as 10 cm. When young the lesions are smooth and only slightly 
elevated, but they soon become corky cankers, with the surface 
variously roughened, fissured, or pitted. They are generally drab 
in contrast to the normal brown color of the stem. Ascoinata 
appear as dark specks on the surface of4hc cankers. 

Viewed from above, ascomata are circular to elliptical. They are 
subcuticular to subepidermal, becoming erumpent. In section as- 
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Fig. 1. Elsinoc on Seshama and Cinnantowum. 


comata are ovoid to sul^lobose (46-75 X 14—40/*), often confluent 
and composed of small, irregularly shaped, pale olivaceous cells 
with a thin brown epithecium (fig. 1, B). Asci are eight-spored, 
few to numerous, often compact in the ascomata, and glolwse to 
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ovoid (11.5-16 X 11,5-15 /a). Ascospores are hyaline, uniseptate 
to triseptate, usually the latter, constricted at the septa, most 
strongly at the median septum, and subclavate to oblong with 
rounded ends. In outline they are often straight on one side and 
curved on the other (10-12 X 3.5-4.5 fi) (figs. 1, B, b, and 3, A). 

Acervuli of the Sphaceloma stage often occur with the ascomata. 
They are poorly defined, consist of a dense palisade of pointed co- 
nidiophores (4-7 X 1.5-2 /a), and produce hyaline, oblong-ellip¬ 
soid conid^ which measure 3.5-^ X 1.5-3.5/a (fig. 1, C). 

The Elsinoe was cultured from stem cankers collected at Levy, 
South Catx)lina, in Octol)er 1944.^ The fungus grew readily on 
various media, including Thaxter’s^ (fig. 1, D, a), and ix)tato- 
(lextrose agar (fig. 1, D, fc). The month-old cultures on Thaxter s 
were “cinnamon” - to darker, bordere<l with “cinnamon buff.” 
C'orresponding cultures on potato-dextrose agar were “cinnamon 
brown” bordered by “honey yellow.” Conidia and conidiophores 
were produced in culture (fig. 3, B, a and &). As illustrated 
(fig. 3, B, b), the conidiophores were subulate, subhyaline with 
granular contents, and constricted where septa were to form. 

Elsinoe sesbaniae Limtier and Jenkins sp. nov. 

Maculae generaliter dnereae, in foHis inconspicuae, plerumque in nervis, 
in petiolis fnictibusque, numerosae, prominentes; cancri in caulibus ex oi- 
bicularibus ellipticales, plani ad elevati, suberoso-rugulosi, rimosi, 2-5 X 1-3 
mm., conspersi, aggregati, vel coalescentes et caulem usque ad 10 cm. cin- 
gentes; ascomata subcuticularia ad subepidermalia, parum exposita, ex ovatis 
subglobosa, pseudoparenchymatica, dilute olivacea, epithecio tenui fuscoque, 
46-75 X 14-40 /A, interdum coalescentia ; ascosporae hyalinae, 1-3 septatae, 
saepius triseptatae, ad septum constrictae, 10-12 X 3.5-4.5 A*; acervuli indeter- 
minati, conidiophoris subdatis, subhyalinis, 4-7 X 1.5-2 /a, in palum compactum 
dispositis; conidia oblongo-ellipsoidalia, continua, hyalina, 3.5-6 X 1.5-^.5 M. 

Distribution : On stems and pods, inconspicuous on leaves, of 
Sesbania exaltaia (Raf.) Cory (Leguminosae), causing scab of 
Sesbania, South Carolina, U. S. A. 

^For formula of Thaxter's potato agar see Bitancourt and Jenkins, 3, 
footnote 12. ^ 

^ Names of colors in quotation marks are according to Color Standards 
and Color Nomenclature, by Robert Ridgway (1912). 
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Specimens examined;* Charleston, South Carolina, October 
28, 1943, A. W, Blizzard 565 (Type, in Mycological Collections 
74693) ; Levy, South Carolina, October 5,1944, L. A. Mayer 1211, 
and December 14,1944, L. A. Mayer 1211 A, 

elsinoe on cinnamomum camphora 

Lesions have been observed on the leaf blade and petiole, and to 
a lesser extent on the stem. The first indications ,of infection on 
the leaf are small, inconspicuous pale brown spots. These increase 
in size and may reach 3 mm. in diameter, and on the upper surface 
become raised, shiny, amber, spots which gradually turn black, and 
frequently become surrounded by a pale yellow halo (fig. 2, A and 
B). The spots occasionally develop white centers, which may Ihj 
surrounded by raised black ascomata (fig. 2, E and G). On the 
lower surface the spots tend to be duller, spreading, and often con¬ 
fluent, and have few ascomata (fig. 2, H). On l)oth surfaces the 
lesions become elongate on the veins (fig. 2, F). Occasiofially 
spots fall out, giving the leaf a shot-hole appearance. Stem lesions, 
few in number, are dark brown areas that have split ojien and show 
white where the epidermis is raised and ruptured. 

Sections of diseased areas in the leaf revealed ascomata con¬ 
taining asci and spores, Acervuli were |X)orly defined and no 
spores were present. In 1944 attempts were made to isolate the 
fungus. Cultures gave only rapidly growing associated fungi. 
Fresh material* was received in 1945, and isolation again attempted. 
This time, after surface sterilization of the leaves, portions about 
0.25 of an inch in diameter bearing mature ascomata were cut out 
and glued to the hd of a Petri dish. The lid was then placed over 
a plfite of com-meal agar. The plate was allowed to stand for 24 
hours and then the lid was rotated about 1$ degrees. After 24 
hours more had elapsed, the lid was replaced by a sterile one. 
Within a week it was apparent that ascospores had been shot from 
both positions of the lid, for typical Elsinoe colonies developed on 

^ The specimens cited in this paper have been divided so that part of each 
is in the Mycological Collections of the U. S. Bureau of Plant Industry, 
Soils, and Agricultural Engineering, Beltsvillc, Md., and part in the her¬ 
barium of the U. S. Bureau of Entomology and Plant Quarantine, Hoboken, 
N. J. 
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Fig 2 Elsmoe on Seshama and CmnamowiNm 











468 


Mycologia, Vol. 38 , 1946 


corresponding areas of the agar surface below (fig. 2, N). These 
colonies from individual ascospores were used for all subsequent 
studies. 

Seven colonies from single-ascospore isolates were transferred 
to tubes of Thaxter’s agar in April 1945. They grew slowly and, 
although the growth was thick and velvety, no spores were formed. 
Color changes of the thalli and in the medium were marked. The 
medium turned black and the colonies brick red. Several transfers 
were made to com-meal agar, and when examined on’June 1, 1945, 
conidia and conidiophores of the Sphaceloma stage were found 
(figs. 2, M and 3, E). Since then this stage has been observed in 
cultures on com-meal agar ranging in age from one week to two 
and one-half months. In addition to this development, which was 
acervular to h)rphomycetous, a second stage in the life cycle of this 
Elsinoe developed in cultures from single-ascospore isolates. This 
is here referred to tentatively as a pycnidial stage. It developed 
readily on com-meal, slowly and sparsely on Thaxter’s, and na^ at 
all on potato-dextrose agar. Transfers were made from vigorous 
com-meal agar cultures producing pycnidia to potato-dextrose 
agar. The subsequent growth on potato-dextrose agar was t 3 rpical 
of this fungus on this substratum, but no pycnidia were produced. 
On com-meal agar masses of coalesced black pycnidia could be 
observed with the naked eye (fig. 2, C, and D). In some com- 
meal agar cultures both stages were present at the same time, but 
the pycnidial form was usually more abimdant and conspicuous. 
At other times only the pycnidial form was present. In Thaxter’s 
agar, for example, no conidia were observed. The pycnidial stage, 
however, developed on this medium in tubes that were two or more 
months old. 

On all media tried the fungus exhibited pronounced chromogenic 
c£q>acity, turning Thaxter’s agar deep wine-color and then black, 
potato-dextrose agar black, and com-meal agar brownish red and 
green. 

The pulvinate ascomata, variable in size (up to 500 /i in diameter 
X 40-80 /i in height) (fig. 2, J), are usually subepidermal, some¬ 
times subcuticular or intraepidermal, and composed of small, oli¬ 
vaceous pseudoparenchymatous cells. The ascomata contain few 
^ to numerous asci scattered irregularly in the stromatic tissue, are 



Fig 3 binnoc on Seshama and CnwaMomum 


frequently crowded, and mth walls touching. The asd ar^ globose 
to ovoid (20-36 X 12-20/*) (fig 2,"!), and become elongated 
48 X 8 /*) in water upon rupture of the inelastic outer wall. They 
are filled with eight davate, hyaline ascospores (15-17 x4-6/i), 
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usually four to five septate, which become muriform (nos. 2, K 
and 3, C). The longitudinal septum is usually in one cell, but 
occasionally more cells will be vertically septate. The ascospores 
are usually curved and deeply constricted at the middle septum, 
and are surrounded by a gelatinous envelope. 

Acervuli are inconspicuous, being present on the same spots as 
the ascomata (fig. 2, L). In a moist chamber acervuli develop 
into protruding fan-shaped sporodochia composed of a palisade 
layer of amber conidiophores and an amber pseudopai'enchymatous 
base. Conidia were not observed on lesions, but when produced in 
culture from single-ascospore isolates these conidia were hyaline, 
oblong-ellipsoid, typically biguttulate, and continuous (4-6 X 2- 
3.5^). 

Pycnidia originate as swellings in the hyphae, as illustrated in 
the case of Elsinoc australis Bitanc. and Jenkins (2, pi. 7, E). 
These swellings are greenish at first, blacken with age (and may be 
20fi in diameter or larger), and finally l)ecome thick-walled a^d 
septate (fig. 1, E). On com-mcal agar they coalesce, forming 
large black masses with the limits of an individual body obliterated. 
Hyaline, ellipsoid, bacteria-like spores (1.8-2.5 X O.Sji), greenish 
in mass, are produced in the pycnidia (fig. 1, F) ; these spores 
have not been observed to germinate. 

Elsinoe cinnamomi Pollack and Jenkins sp iiov. 

Maculae in foHis amphigenac, usque 3 nitp. diam. parcae vcl numerosae, 
supeme conspicuores, plerumque succineae, nigrescentes, interdum centre 
albidac, margine frequenter lutescente; ascomata pulvinata, usque 500 m diam., 
40-80/A crassa, interdum coalescentia; asci saepe numerosi, 20-36 X 12-20 
ascosporae clavatae, hyalinae, 4-5 septatae, cum una vel pluribus cellulis 
longitudinaliter septatis, ad septum centralem constrictae, saepe eurvatae, 
15-17 X 4-6 aa; acervuli indeterminati expositi; conidia in culturis, hyalina, 
oblongo-ellipsoidea, saepe biguttulata, continua, 4-6 X 2-3.5 m; pycnidia in 
culturis nigra, variabilia, coalescentia; pycnidiosporae ellipsoideae, h 3 ralinae, 
1.8-2.5X0.5 M. 

Distribution: On leaves, including petioles, and young stems 
of Cinnamomum camphora (L.) T. Nees and Eberm. (Lauraceae), 
causing scab of camphor-tree, Mississippi, U. S. A. 

Spfximens examined: Ocean Springs, Miss., January 21, 1944, 
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L. A. Mayer 525; January 22, 1944, A. W. Blizzard 1118; March 
16, 1945, Mayer 525A (Type, in Mycological Collections 90137). 

U. S. Department of Agriculture, 

Bureau of Entomology and Plant Quarantine, 

Hoboken, N. J., and 

Bureau of Plant Industry, Soils, and Agricultural Engi¬ 
neering, 

Beltsville, Md. 
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EXPLANATIf)N OF FIGURES 

Fig. 1. A-D, Elsinoe scsbaniae on Sesbania exaltata. A, cankered stems; 
a, from A. W. Blizzard 565; ft. from L. A. Mayer 1211A, X 1. B, section of 
ascoma embedded in tissue of canker, from Blizzard 565; a, epithecium; ft. 
ascospores, X 600. C, conidia, from Mayer 1211, X 600. D, Month-old 
cultures from Blizzard 565; a. on Thaxteris medium; ft, on potato-dextrose 
agar, X 1. E and F, Elsinoe cinnamomi on Cinnamomum camphora. E, a. 
vertical section through pycnidial developments on the surface of an old 
culture; ft, pycnidiospores, X 260. F, same as E, ft, X 570. Photographs 
A and D by R. L. Taylor and B, C, E, and F by Limber. 

Fig. 2. Elsinoe cinnamomi on Cinnamomum camphora. A, spots on upiier 
surface of specimen Blizzard 1118, X 1. B, part of A, X 3^A. C, culture from 
single ascospore on Thaxter’s medium, dark masses of pycnidia visible on 
surface, X 1. D, a, pycnidial masses on the upper part of C, X 3%. E and 
F, leaf spots on Mayer 525A, X 1. G, same as E, showing numerous black 
ascomata on marginal zone of the four white-centered spots, X 14. H, spots 
on lower surface of a leaf of Mayer 525A somewhat obscured by a secondary 
dark hyphomycete, X 1. I, ascus with ascospores, X 570. J, asedma from 
Mayer 525A in section; a, asci; ft, upper epidermis of leaf, X 260. K, asco¬ 
spores, X 570. L, somewhat indefinite stromatic mass, representing conidial 
iSphaceloma) stage of Elsinoe, X‘570. M, conidia from an old culture. 
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X 570. N, ten-day-old colony, individual thalli marking the position of the 
discharged ascospores; a, high lights indicating copious, viscid, transparent 
substance covering the thalli and spreading beyond, X 10. Photographs (A- 
H and N) by Taylor and (I-M) by Limber. 

Fig. 3. A and B, Elsinoe sesbamae. A, ascospores. B, a, conidia, and 
b, conidiophores produced in culture. C-E, Elsinoe cinnatnomi, C, asco¬ 
spores free from ascus. D, ascospores as grouped in ascus. £, a, conidio- 
phores, b and c, conidia produced in culture, b, conidium bearing two sec¬ 
ondary conidia. (A, B, D and E 4.3 mm. = 1M; C, 3.5 mm. = 1M.) Draw¬ 
ings by Limber. 



PHOTOGRAPHS AND DESCRIPTIONS OF 
CUP-FUNGI—XLI. CATINELLA 
NIGRO-OLIVACEA 

Fred J. Seaver 
(with 1 figure) 

One of the widely distributed, frequently collected, easily recog¬ 
nized, much named, and probably the most kicked around species 
of inoperculate cup-fuugi is the species which forms the subtitle* of 
the present paper. Specimens have been collected from ManitolKi 
to Newfoundland, south tq Louisiana, Alabama and the islands of 
Jamaica and Cuba. It has been described under at least nine dif¬ 
ferent specific names and placed in eleven different genera, finally, 
very fittingly, made the tyjie of a new genus by Boudier. 

It has been illustrated several times in Euroi)e but, so far as the 
writer is aware, never liefore in this country. A description and 
synonymy were presented by E. J, Durand (Bull. Torrey Club 49: 
15-20. 1S^2). Durand regarded this as one of the Patellariaceae 
but the writer does not so consider it. It would seem to belong 
more properly with the Mollisiaceae although that family itself is 
not very clearly defined. The following is the writer’s conception 
of the genus and its type species: 

Catinella Bond. Hist. Class. Discom. Eur. 150. 1907. 

Apothecia patellate or nearly so, dark greenish, sul)gelatinous; 
asci cylindric or subcylindric, 8-spored; spores simple, greenish; 
paraphyses filiform, granular within. 

Type species, Pesisa olivacea Fr. ex Batsch, Syst. Myc. 2: 142. 
1822. 

Catinella nigro-olivacea (Schw.) Durand, Bull. Torffey Gub 
49: 16. 1922. 

f Pesisa olivacea Batsch, Elench. Fung. 127. 1783. 

Pesisa nigro-olivacea Schw. Schr. Nat. Ges. Leipzig 1: 121. 1822. 
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Patelhria ptilla nigro-olivacea Fries, Syst Myc. 2: 160. 1882. 
Bulgaria nigrita Fries, Elench. Fut^;. 2: 16. 1830. 

Lenulis rufo-oUvacea Schw. Trans. Am. Phil. Soc, II. 4: 184. 
1832. 

Rhisiua nigro-olivacca Curr. Trans. Linn. Soc 24: 493. 1864. 
Pcsisa viridiatra Berk. & Curt. Jour. Linn. Soc. 10: 369. 1868. 
Patellaria vhlacea Berk. & Br. Jour. Linn. Soc. 14: 108. 1875. 
Patelhria himeoh Berk. & Br. Jour. Linn. Soc. 14: 108. 1875. 
Patelhria apphmta Berk. & Br. Jour. Linn. Soc. 14: 108. 1875. 
Pesisa iuscocarpa Ellis & Holw. Jour. Myc. 1: 5. 1885. 

PateUarh olivacea Phill. Brit. Discom. p. 361. .1887. 
f Htmarh olivacea Sacc. Syll. Fung. 8; 148. 1889. 

P'esicuh viridiratra Sacc. Syll. Fung. 8 : 315. 1889. 

Phaeopesh fuscocarpa Sacc. Syll. Fung. 8: 474. 1889. 
Bulgorielh pulh nigro-olwacea Sacc. Syll. Fung. 8: 638. 1889. 
BtdgarieUa nigrita Sacc. Syll. Fung. 8 : 638. 1889. 

Patinelh viohcea Sacc. Syll. Fung. 8: 770. 1889. 

Patinelh olivacea Sacc. Syll. Fung. 8: 770. 1889. 

Patinelh himeoh Sacc. Syll. Fung. 8 : 771. 1889. 

Patinelh applanata Sacc. Syll. Fung. 8 : 771. 188^. 

Humaria marchica Rehm in Rab. Krypt.-Fl. 1*: 952. 1894. 
Phaeopesh marchica Sacc. Syll. Fung. 11: 415. 1895. 

Aleurifl marchica Sacc. & Syd. in Sacc. Syll. Fung. 16: 739. 1902. 
Humarh fuscocarpa Morgan, Jodr. Myc. 8; 189, 1902. 

Aleurh fuscocarpa Sacc. & Syd. in Sacc. Syll. Fui^. 16: 739. 
1902. 

CatincUa olivacea Bond. Hist. Gass. Discom. Eur. 150. 1907. 

Apothecia sessile, solitary or several crowded together, attached 
to the substratum by numerous radiating dark-brown liters more 
conspicuous in young plants, at first sufaglobose and closed, then 
expanding with a permanently upturned margin, at first entirely 
greenish yellow, becoming darker green, finally blackish with an 
olive tint, when old the exterior brownish and furfuraceous and 
vertically striate, fleshy and somewhat gelatinous when fresh, 
brittle when dry; reaching a diameter of 1 cm. but usually much 
smaller; mycelial fibers about tKe base very coarse, straight or 
strongly kinked, septate, dark-brown, reaching a diameter of 10 /t, 
radiating 2-3 mm. beyond the base of the apothecium; asd nar- 
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Fig 1 Cotmella Hujro-olavcea 
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rowly cyHndriodavate, S-spored, readiiti^ a Icagth <4 and 

a diameter of 5-6ft; i^res uniseriate, irregiihriy ej^iMoid, ffa i 
slightiy constricted near the center so as to appear 
containing one or two oil-drops, pale olive, becoming brown, 4-5 x 
7-10 m paraphyses cylindric, simple or rarely branched. 

On rotten wood of various kinds. 

Type u)cality: Europe. 

Distubution : Throughout eastern N. America, West Indies, 
and Ceylon; also in Europe. 

Illustrations : Batsch, Elench. pi. 12, j. 51; Boud. Ic. Myc, pi 
452; Trans. Linn. Soc. 24 : pi. 51, f. 10-12, 

Exsiccati; N. Am. Fungi 2325: N. Dak, Fungi 28. 

The species is easily recognized by its greenish apotliecia and 
{leculiarly shaped greenish spores. 

EXPLANATION OF FIGURE 

Above, photograph of aixnhecia on rotten wood, collected by W. A. 
Murrill in the island of Jamaica, about natural size. Below, photograph (d 
rotten wood with apothecia from material collected in Nebraska by Lera B. 
Walker, about natural size. Left, drawing of ascus with qmres and pa- 
raphysis. Right, diagram of a leaion of an apothecium. Qmter, drawing of 
a portion of hair from substratum. 
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THE DEVELOPMENT AND GERMINATION 
OF THE INTRAEPIDBRMAL TELIO- 
SPORES OF MELAMPSORELLA 
CERASTII^ . 

Stuart M. Padt * 

(with 30 figures) 

The intraepidermal teliospores of the Pucciniastreae are of in¬ 
terest because of their peculiar habit of growth and wide variations 
which exist in the shape, size, and number of cells largely as the 
result of spatial relationships w'ithin the epidermal cells of the 
hosts. Since 1933 the writer has studied several species of these 
rusts and their manner of development has been ascertained. 
These include Calyptospora goeppertiana, Milesia polypodophUa, 
M. intermedia, M. jructuosa, Thekopsora vacciniorum (5), M, 
marginalis (6) and Hyalopsora aspidiotus (7). This paper pre¬ 
sents information on the development and germination of the telio¬ 
spores of the closely related genus Melampsorella. Olive (4) has 
recently described the development and germination of the telio¬ 
spores of Thekopsora hydrangeae in connection with a detailed 
study of the ontogeny of the sori on both the aecial and telial hosts. 
His account agrees in general with the method previously de¬ 
scribed, particularly with T. vacciniorum, but differs in some de- 

^ Contribution No. 473, aerial No. 387, Department of Botany. 

‘ This work was undertaken and completed while the author was head of. 
the Biology Department at Ottawa University, Ottawa, Kans. Grateful 
ftcknowledi^ent is made to Dr. A. B. Martin fpr the use of certain labora¬ 
tory equipment Thanks are also due to Miss Georgia Anderson who was 
responsible for the preparatioti of many of the slides used in the investigatioii* 

{Mycolocza for July-August (88 : 351-476) was issued August 2, 1946] 
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tails. A comparison of the results herein reported with those pre^ 
viously described, and particularly with T. hydrangeae, will be 
found later in this paper. 

MATERIAL AND METHODS 

Uredinial and telial material of Melampsorella was collected first 
on July 3, 1942, on a few plants of CerasHum sp. and Stellaria sp. 
in the Medicine Bow National Forest, Wyoming, in the vicinity 
of the University of Wyoming Summer Camp, at'an altitude of 
10,000 ft. On July 15 and subsequently it was found abundantly 
on C. arvense in a small area in this same general locality. The 
description of teliospore development and germination is based 
upon material on this host. 

This material has been identified as belonging to the species M. 
cerastii (Pers.) Schroet. The status of the species of this genus 
is rather confused at the present time. Although Arthur (2) has 
made a single species, the writer has pointed out (8, 9, 
there are such differences on the aecial hosts in the typt of pycnia, 
in the size, color, and markings of the aeciospores, as well as in the 
size and t 3 rpe of broom produced, that there are twQ species. In an 
attempt to prove this, two sets of infection experiments were under¬ 
taken, the first to obtain uredinial and telial material from aecio¬ 
spores from infections on Picea and Abies. Some measure of suc¬ 
cess was obtained here; out of ninety sets of parallel inoculations, 
thirteen successful transfers were made with aeciospores from Abies 
lasiocarpa to C&astium arvense, Stellaria longipes, and 5*. umbel- 
lata. From Picea, infections were n^ative, except in one doubtful 
case where a single plant of S. longipes became infected. The 
second set of inoculations were from telial material to Picea and 
Abies, half of the leaves of one plant being used on the former, the 
remainder on the latter. Results from this have so far been nega¬ 
tive. Weir and Hubert (12), however, were successful in ob¬ 
taining infections from aeciospores from Picea to Stellaria borealis 
and S. longipes. 

The writer has examined and measured many urediniospores on 
the Caryophyllaceous hosts from his own collections and from the 
Arthur Herbarium,* and has not been able to find any differences. 
The intradermal teliospores are, unfortunately, not suitable for tax- 
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onomic work because of their high degree of variability, due to 
their method of formation, which will be described later. Since 
^e description of a second Melampsorella species requires authentic 
telial material, at present lacking, it is not possible to describe this 
species. 

Boyce (3) considers M. cerastii to refer to the species on Picea 
sp., Sicllaria sp., and CcrasHum sp., whereas the other species is 
the old Peridermium coloradense (Diet.) A. & K. with pycnia and 
aecia on ^bies and uredinia and telia unknown. 

In the opinion of the writer, there are two species of Melampso¬ 
rella with strikingly different pydhial and aecial morphology but 
identical in the uredinial and telial stages. Since final proof of 
this is still lacking, the writer is inclined to follow the temporary* 
arrangement of Boyce. It should be emphasized here, however, 
that while the description«<below applies to M. cerastii, it is also, in 
the writer's opinion, true for the species of Melampsorella on 
Abies, 

The diploid mycelium is perennial and systemic in Cerastium 
arvense. The presence of the mycelium alters the type of growth. 
Normally, flowering is profuse and continuous (fig. 1A), but the 
infected plants are sterile or practically so. Infected plants tend to 
have nplf^re branches than normal plants, often having a bunched 
appearance which is probably a type of witches' broom. This is 
well shown in the plants in the photograph in figure 15. The in¬ 
fected leaves are considerably reduced in size. The lower leaves 
are orange on the lower surface, due to the presence of teliospores, 
but uredinial sori are scattered over both surfaces. The upp^r 
leaves bear uredinia only, but tlie stems are usually sterile. Ure¬ 
dinia may be present also in the floral parts with the result that the 
flower becomes irregular and often abortive. 

After freehand sections had revealed teliospores in various stages 
of development and germination, fixations were made in Fleming's 
Weak, Formalin Acetic-alcohol and Navachin's solutions and the 
material embedded in paraflin, sectioned at lOfi and sritfned with 
triple stain. 

In the region where this material was collected aecial infec¬ 
tions, which result in witches' brooms on both Abies and Picea, 
were very numerous. The alternate hosts, Cerastium and Stel- 
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Fig. 1, A. Photograph of CerasHum sp, elev 10,000 ft Medicine Bow 
National Forest Wyoming. July, 1942. B Close-up of Cer««i»m arvense 
infected with Melampsorella eerastii. The lower leaves are orange on the 
surface due to tdiospore formation. Uredosori are scattered over 
both surfaces of all leaves. Note witches’ broom on older nlant at riaht 
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laria, are universally present, yet it was diiikult to find CerasHum 
or Siellaria infected. It required a search of several weeks before 
sufficient plants were found in order to make fixations. Since the 
witches’ brooms on Abies reach a diam^er of one to three feet and 
those on Picea up to six feet, the number of aeciospores produced 
is prodigious; at times red clouds of spores are set free when the 
broom is disturbed. There are sufficient aeciospores present to 
inoculate every plant for miles around, yet aecial infections were 
comparatively, rare. Evidently the conditions necessary for Ae 
establishkient of the systemic mycelium in the crown and under¬ 
ground parts are extremely exacting. 

PRIMORDIAL CELLS 

The mycelium which ascends vertically in the meristems is also 
found in the cortex and pith of the stems. In the leaves it grows 
rapidly through the young tissues, especially in the loosely ar¬ 
ranged tissues of the mesophyll. Hyphae are particularly evident 
in the region lying directly above the lower epidermis, indicating 
by their presence the region of primordial development. As soon 
as the leaf tissues are mature and probably earlier, there are indi¬ 
cations of primordial cell formation. Hyphae grow to the lower 
epidermis, branching and spreading through intercellular spaces 
in close proximity to the epidermal cells. Hyphal cells which are 
in contact with epidermal cell wall now begin to enlarge. These 
enlarged hyphal cells become the primordial cells. Their formation 
is apparently continuous and new primordial cells are added for 
some time resulting in a layer of hyphal cells, which is very irregu¬ 
lar, due to differences in age. Except for occasional breaks these 
cells form a continuous layer overlying the cells of the lower 
epidermis. 

The primordial cells are highly irregular both in size and shape, 
depending apparently upon the number of primordial cells and the 
amount of space available. In spite of this diversity these cells 
tend to have a shape that is recognizable and to fall witMii a rather 
broad size range. They are roughly rectangular or brick*shaped in 
profile view, and square when seen in a^ransverse section. From 
above the primordial cells are seen to be densely packed, ranging 
from square to slightly oblong or rectangular. Most of the cells 
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are 10-17fi long and 4^/1 wide. Figure 2 demonstrates the wide 
variation found in a typical transverse section of this stage with 
abundant mycelium and young to mature primordial cells, with a 
typical ottc at a. This figure was drawn from a free-hand section 
and thus the nuclei are not shown. Typical cells from stained 
prepared material are shown in figures 3B, a, r; 4a, 6; 96; 1 la; 166, 
c; 17e, and in following figures. 

The origin of primordial cells from h)rphal cells is indicated in 
figures I6c and 18a where the young primordial ceH is clearly an 
enlargement of a hyphal tip. Note that a cell wall has not yet been 
formed in these figures, whereas in figure 14 the primordial cell 
(g) has been cut off from the hypha (A). The irregularity caused 
by adjacent host cell walls is illustrated in figures 96 and 15a. The 
binucleate condition is conspicuous and the dense cytoplasm is 
finely granular with prominent vacuoles (figs. 15a, 16c). 

TELIOSPORE INITIALS 

Penetration of the epidermal cell wall is rapidly accomplisTied 
and the C3rtoplasm flows in, formit^ a slender teliospore initial 
(fig. 3A) which enlarges rapidly showing consi»cuous vacuoles 
(fig. 3B, 6). The initial becomes spherical if spatial conditions 
permit (fig. 26), otherwise it conforms to the prestace of the epi¬ 
dermal cell walls (fig. 11) and neighboring initials or mature 
spores (fig. 9a, 156). The nuclei move downward in tandem 

Fig. 2. Freehand exoss section from fresb material showing mycelium and 
primordial cells, o. and young teliospore initial b. 3A, Formation of teliospore 
initial from primordial cell a. 3B, T 3 rpical vacuolate initial with binucleate 
primordial at a, surrounded by other primordial cells, as at c. Nuclei pre¬ 
paring to enter initial. 4. Passage of nuclei from primordial cell 6, to telio¬ 
spore initial, c. 5. Teliospore initial a. In upper epidermis, which is uncom¬ 
mon. Note teliospore at 6, and empty primordial cells below. 6. Young 
teliospore in which the dikaryon is undergoing simultaneous division to 
form a two-celled teliospore. 7. Typical unicellular teliospore (6) and atypi¬ 
cal two-celled teliospore (a). Note empty primordial cell c. 8. Whole mount 
of lower epidermis from fresh material showing seventeen young teliospores. 
9. Mature binucleate initial a, and primordial cell from whidi it had its 
origin. Young teliospore with fusion nucleus at d, and second layer of telio¬ 
spores at e. 10. Group of mature and germinating teliospores in a single 
epidermal cell. Whole mount of fresK material. Some teliospores have al¬ 
ready germinated and are empty. The spore at a is just beginning to ger¬ 
minate. 
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formation (fig. 14o), one nucleus squeezes throt^ (fig. 14<i) 
elongating greatly in the process, and the second nucleus immedi¬ 
ately follows (fig. 4c). The remainder of the cytoplasm flows in, 
providing a binucleate cdl with conspicuous vacuoles (fig. 9o) 
which enlarges rapidly (fig. 14c, c). This is the teliospore initial 
which will give rise directly to the teliospore (fig. S&) and this 
term is applied to this cell as long as the binucleate condition ob¬ 
tains. When nuclear division begins, the term teliospore is used. 

In Melampsoretta cerastii the teliospores are single celled (fig. 
8) and arise directly by growth and differentiation of the teliospore 
initial. Occasionally the initial will divide with small parallel 
spindles (fig. 6) and a two-celled teliospore will result (fig. 7c). 
In a few cases three- and four-celled teliospores have been found, 
but they are comparatively rare. 

It is important to bear in mind that there is a continuous produc¬ 
tion of initials and new teliospore initials may develop alongside 
mature teliospores (fig. 14) or even germinating teliospores^FiG. 
15). When new initials develop in cells which now contain only old 
teliospores, they compress the walls of the latter, since the empty 
cell walls offer little resistance to the rapidly developing initial (fig. 
16/, g). With the first crop of initials the epidermal cell may be 
fairly well filled as in the cell shown in figure 8 which'bears thirteen 
initials or young teliospores. .Since this material was from a fresh 
preparation the nuclear situation could not. be determined. 

MATURE INTRAEPIDERMAL TELIOSPORES 

At first the young uncrowded teliospores are spherical, but as 
enlargement continues, crowding occurs and the walls, which are 
thin, are flattened by mutual pressure (figs. 10,15). Typically the 
teliospores are arrat^ed in single palisade-like layers (figs. 8, 11, 
13) but in some cases two layers are formed with one teliospore 
immediately below another (figs. 9d, e, 135). Nuclear fusion 
was not observed, but it evidently occurs with rapidity since it was 
extremely difificult to find large binucleate initials (fig. 9). Since 
the teliospores germinate without a resting period all that is re¬ 
quired for the teliospore to germinate is a single diploid nucleus, 
and since there is no need for mitotic activity, the teliospores being 
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umcellular, syngamy apparently occurs as soon as the two nuclei 
have entered the initial. 

The mature teliospores vary in height from 15~24fi and in 
width from 10-1 Sft but individual teliospores vary greatly in size 
since the number of initials and the size of the spores are limiting 
factors. In small cells a single teliospore may occupy the entire 
space (fig. Hr) but in larger cells they are naturally more numer¬ 
ous (fig. 13). There are thirteen in the epidermal cell shown 
in figure 8, and seventeen in figure 10. The number of teliospores 
per cell tiierefore cannot be estimated accurately. In figure 8, for 
example, the shape of the teliospdre indicates a young uncrowded 
condition, whereas figure 10 shows the development of new initials 
and crushing of old teliospores which have germinated and are now 
empty. Usually the majority of the cells of the lower epidermis are 
filled and it is estimated that 80-90 per cent of the lower epidermis 
is involved. The fusion nucleus is relatively large and does not 
enter a resting phase but remains in a characteristic spireme stage, 
much like the leptonema stage, with delicate but distinct threads 
(figs. 56, 9r). This stage could probably be designated as an 
interphase. As the teliospores enlarge, the epidermal cells become 
filled and the nucleus increases in size. Figure 11 is typical of the 
appearaifce of the teliospores at this state, with dense cytoplasm and 
a single lai^e nucleus. The nucleolus is not evident here, nor is 
it ever, in fact, a conspicuous feature of the nuclei of the hyphae 
(fig. 14/t) or primordial cells (fig. 11a). 

The lower epidermis of the lower leaves is almost completely in¬ 
volved in the formation of teliospores. In only a few cases are 
initials (fig. 5a) and teliospores (fig. 56) formed in the upper 
epidermis and here the area involved is definitely limited in size 
and the number of teliospores is correspondingly small. 

ATYPICAL TELIOSPORE FORMATION 

It is not uncommon to find mature teliospores developing at sites 
other than the interior of an epidermal cell. The more common 
situation is where a teliospore develops subepidermally in the in¬ 
tercellular space immediately above the lower epidermis* which is 
already filled with teliospores (figs. 116, 16d, e). The evidence 
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suggests that the primordial cell became the teliospore in situ since 
these spores are not accompanied by any empty cells of a precursor 
type. The greatly exilarged primordial cell in figure 1 la will prob¬ 
ably develop in a similaniray. Occasionally, groups of teliospores 
will develop in the middle of a leaf. In a few cases teliospore ini¬ 
tials have entered parenchyma cells in the mesopbyll and telio¬ 
spores have developed there (figs. 18a, d; 29d). Guard cells oc¬ 
casionally act as host cells, the enclosed spore conforming closely 
to the cell wall boundaries. ' 

A rather peculiar situation is recorded in figure 30 which was 
fairly common in one particular collection. Evidently primordial 
cells had developed prolifically in the substomatal chambers, which 
in this case were close together. The result was that several layers 
of teliospores developed and their rapid expansion had disrupted the 
underlying stomata. The relationship between hyphal cells, pri¬ 
mordial cells, and teliospores is clearly shown here. By simple 
enlargement some the the hyphal cells have become primei|0ial 
cells (fig. 30d, /, ff); the latter two, however, have entered epi¬ 
dermal cells normally. Nuclear fusion and further enlargement 
would cause the cells to become teliospores in situ (fig. 30a, 6, r, 
e). Whether or not these would germinate normally was not de- 


Fig. 11. Group of mature teliospores with characteristic fusion nuclei. 
The ofigin of primordial cells ( a ) ftafn hyphae is well shown in this figure. 
The atypical teliospore (b) is in the air space a8ove the lower epidermis. 
12. Single teliospore beginning to germinate. 13. Slightly later stage. A 
later-formed teliospore is shown at, a lower level at b, 14. Cross section 
through an epidermal cell to show continuous production of new spores; a, 
d, typical primordial cells with very young initial; b, nearly empty primordial 
cell; and young teliospore initial c; e, young vacuolate initial; /, empty 
teliospores with crushed walls; g, ^ical primordial cell; h, hyphal cell. 
15. Group of germinating teliospores, with young initial b, developing from 
primordial cell a; c, movement of cytoplasm into promycelium. 16. Cross 
section showing diversity of stages encoimtered in this material; r, very young 
primordial cell; b, mature primordial cell; a, young initial; d, e, mature sub- 
epidermal teliospores; /, g, old empty teliospores being crushed by growth of 
initials and teliospores. 17. Atypical teliospore, a, lying in subepidermal 
spice, germinating by forcing promycelium b, between the epidermal cell 
walls. The telio^Kire initial c is sending up a papilla d, between the celT" 
walls; e, primordial cell. 18. Intramesophyllar teliospores a, d. The former 
has forced a slender germ tube b, through the epidermis to form a young 
promycelhim c; e, young primordial cdl. 
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termined. This group of teliospores is suggestive of teliospore 
formation in the genus Chrysomyxa. 

GERMINATION 

When the teliospore is mature, which would be shortly after nu¬ 
clear fusion, germination commences. The first evidence is in a 
small beak or papilla which arises from the spore and projects into 
the overlying epidermal cell wall. That the invasion is due to 
chemical rather than mechanical means is suggest^ by the halo in 
figure 12 which surrounds the papilla as it begins its passage. The 
penetration is soon accomplished and an opening is formed which 
can be identified readily in subsequent stages and through which 
the papilla emerges (fig. 13). As the c)rtoplasm flows out¬ 
ward considerable enlargement of the papilla results and the pro¬ 
mycelium comes into being (figs. 19, 20). The nucleus decreases 
greatly in size, the chromatin becoming aggregated into small 
bodies which have only a faint suggestion of a leptotene stage (fig. 
15r). It is possible that this stage represents the actual clStmo- 
somes or groups of chromosomes rather than a type of interphase. 
This appearance is retained as the nucleus which is now greatly 
reduced in size (fig. 19), moves downward to the opening, and 
slips through to occupy the promycelium^ (fig. 20). . 

The cytoplasm sometimes becomes aggregated below the opening 
in a* densely staining band extefiding from the opening to the nu¬ 
cleus (fig. 15c). In slightly later stages (figs'. 19, 20) this band 
is absent, and it is not known whether this is confined to certain 
cells or if it occurs in all cells but is of short duration. In the en¬ 
suing growth period the teliospore is evacuated as the cytoplasm 

Fig. 19. Passage of the fusion nucleus into promycelium. 20. Nucleus at 
base of young promycelium. 21. Fusion nucleus at beginning of meiosis. 
22. Meiotic anaphase. Promycelium typically recurved. 23. Two-celled 
promycelium. 24. Second division in the promycelium. 25. Four-celled pro¬ 
mycelium with vacuolate cytoplasm. Sterigmata beginning to form. 26. 
Typical promycelium from fresh material with sterigmata and baskliospores. 
27. Elongated sterigmata, occasionally forked. 28. Mature uninucleate ba- 
sidiospores. 29. Abnormal germination. The sterigmata of promyoelium h 
have crushed the epidermal cell a. The promycelium c may have arisen 
from the intramesophyllar teliospore .at d. 30. Mass of hyphal cells in sub- 
stomatal chambers forming groups of abnormal teliospores a, b, e, e; d, en¬ 
larged hyvhal cell. Note that even here ^dermal cells are Mng entered 
in normal fashion from primordial cells f, g. 
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moves outward into the enlarging promycelium with the nucleus 
occup}ring a central position (fig. 21). The nucleus enlarges 
slightly (fig. 21), forming a delicate network much like that de¬ 
scribed by Allen (1) for Puccinia malvacearum. 

The first maturation diviaon immediately follows with the mei- 
otic spindle l}dng in the central part of the promycelium parallel 
to the long axis. The spindle is small and spindle fibers incon¬ 
spicuous ; the chromosomes, or groups of chromosomes, are drawn 
to the poles in an irregular fashion which seems 'to be typical of 
fills group of fungi (fig. 22). 

Although this material had all stages of germination in abun¬ 
dance, late prophases and particularly metaphases were rare. It 
was thus not possible to obtain very much evidence as to the haploid 
and diploid chromosome number. Olive (4) has recently reported 
the haploid number to be four in the closely-related species Thekop- 
sora hydrangeae. Savile (11) has also obtained this number for 
Uromyces fabae, U'. hyperici, Puccinia sorghi, and Melampsora 
bigelowii, as well as for P. malvacearum, which Allen (1) had ear¬ 
lier considered to be five. In M. cerastii the chromosomes were 
not sufficiently distinct for an accurate analysis, although the ana¬ 
phase in figure 22 stggests that the number is spiall. 

Two daughter nuclei are organized as the promycelium enlarges 
and .a cell wall is laid down (fig. 23). The second division fol¬ 
lows (fig. 24) and a four-celiW promycdium resultsi. The pres¬ 
ence of the promycelia on the surface gives & greyUh Uf pinkish cast 
to the under surface of the leaf whkrljy up to this time, has retained 
its orange color. The mature pron^cel^tun is typically recurved 
(figs. 25, 26), the amount of cuntttlre itiowing considerable vari¬ 
ation. Even in the young promy(&i|Uftl this curvature is evident 
(figs. 22, 24, 25) suggesting tha^ thii| {||||ructure is negatively geo¬ 
tropic. The nuclei are small but conspicuous and the cytoplasm 
conspicuously vacuolate (fig. 25). In size the promycelia meas¬ 
ured 31-37 X 7-9 fi. On the ventral surface of tlie promycelium 
small protuberances are formed (fig. 25) indicating the points of 
origin of the sterigmata. The sterigmata are elongated and of 
rather large diameter (fig. 26); becoming tapered toward the tip 
(fig. 27). Figures 26 and 27 were drawn from freehand sections 
of fresh material and nuclear details were not obtained. The 
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length of the sterigmata was, on the average, about 7 /a but in cer¬ 
tain cases that length was more than doubled. For example in 
figure 27 the sterigma on the right measured 17 ft, whereas the 
forked sterigma on the left was 15 /a Savile (11) has pointed 
out that the length of the sterigmata in certain rusts depends largely 
upon whether or not there is water on the surface, and this ex¬ 
planation could probably explain the variation that exists here. 
Certainly the profusion of recurved promycelia on the lower sur¬ 
face would tend to retain a him of water for a considerable period. 
The pass^e of the nuclei into the basidiospores was not observed in 
this material. The basidiospores^are round to slightly oblong, 
measure 7-9 X 6-8/a, and are uninucleate (figs. 26, 27, 28). 
No evidence has been obtained for furthef nuclear divisions either 
in the promycelia or basidiospores. 

Allen (1) has shown that the basidiospores of Puccinia malva- 
cearum become binucleate before germination. Savile (11) has 
confirmed this for this species and has shown it to be true also for 
Uromyces lespedesac-procumbcns and Melampsora higclowii, and 
has even reported a quadrinucleate basidiospore. Olive (4) in 
Thekopsora hydrangeae, which is very similar to M. cerastii 
throughout, found that the basidiospore is originally binucleate but 
one of th^ nuclei degenerates, restoring the uninucleate condition. 
Although no evidence of a second division has been found in M. 
cerastii it is not inconceivable that the same condition obtains here 
as for T. hydrangeae. 

Occasionally subepidermal teliospores which are lying above 
the junction of two epidermal cells will attempt to germinate by 
forcing their way between the cells to the surface. In figure 17, 
the teliospore, a, has already reached the surface and is producing 
a promycelium, h. The teliospore initial c is likewise pushing to¬ 
ward the surface at d, Teliospores in the cells of the mesophyll 
may attempt to produce an external promycelium by forcing their 
way to the surface. In figure 18, two teliospores a, d, are in a 
mesophyll cell, and a has produced a long slender germ tube b, 
much like an infection h 3 rpha, which has grown completely through 
the epidermal cell to reach the surface and produce a normal pro¬ 
mycelium. Evidently it is necessary for the teliospore to be in 
close contact with the host cell wall in order to achieve successful 
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penetration. In the atypical teliospore e in figure 29, a slender pro- 
mycelium has been fonned but is held widiin the boundary of the 
cell wall. In this same figure portions of two promycelia are 
drawn at h and c which were formed above the epidermis in an 
intercellular space. When the sterigmata were fonned, and note 
that they are produced on the ventral surface, die force of the de¬ 
veloping sterigmata crushed the underlying epidermal cell. 

DISCUSSION 

The development and germination of the teliospores of MeUtmp- 
soreUa cerasHi is in agreement with previous investigations of 
members of the Pucdniastreae with intraepidermal teliospores. 
Because of their unusual position and manner of development all 
of the available information on such forms has been summarized 
in Table 1. 

The most striking features of the table seem to be, first: the gen¬ 
eral similarity that exists in the nine species that have beag^ de¬ 
scribed with binucleate primordial cells which are closely applied 
to the epidermal cell wall and through which entrance is effigcted 
with the subsequent formation of a teliospore initial that..|Er most 
cases divides to produce a multicellular teliospojfe wit^ 'thick or 
thin walls which in turn is highly irrq^ar du^ to Aftlfonnity with 
the qonfining cell walls and competing sporg|ifridiiil the small cell. 
The second feature is the diver ^ky that exlfte inithe time of forma¬ 
tion and also in the time of germination. At one extreme there 
are the forms which produce the teliospores as soon as the leaves 
unfold, and proceed immediately to germinate, as Hyalopsora 
aspidiotus and M. cerastii, then a second group which produces 
teliospores during the season, germipjiting the following sprite as 
Thekopsora vacciniorwm and T. hydraiigeae, and a third group in 
which the tdiospores develop on green overwintered leaves, germi¬ 
nating at once, as MUesia margincdis, M. intermedia, and M. fruc- 
tuosa. Ccdyptospora goeppertiana is in a separate group because 
of the formation of teliospores in the spring when the stems develop, 
but with germination being delayed until a year later. Of the 
nine species whose development has been studied only three are 
alilw, MUesia polyPodophUa, M. intermedia, and M. fructuosa; all 
others show a wide variation in kind of spore produced, and in die 
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time when the teliospores are formed, but are particularly diversi¬ 
fied as to the time when germination takes {dace (Table 1). 

It will be noted that Hyalopsora aspuUotus and M. cerasHi are 
very similar. The mycelium in both cases is systemic and diploid; 
the teliospores develop in the lower q>idermis of the young leaves 
as they open in the spring; the teliospores are thin walled and ger¬ 
mination follows without a resting period. They are unlike only 
in the number of cells found in the mature teliospore. This would 
indicate a fairly close relationship which is still further strengthened 
by the fact that aecial hosts are the closely related genera Abies and 
Picea (Table 2). 

In Table 2 a summary has been made of the species of rusts with 
intraepidermal teliospores in order to emphasize the close relation¬ 
ship that exists among the hosts. For the sake of completeness 
the second species of Melampsorella, as yet unnamed, has been in¬ 
cluded. It is of interest to note that for all ten species the aecial 
hosts are confined to three genera of the Gymnospermae and t^o of 
these, Picea and Abies, are closely related. Moreover, seven of 
the ten species are found on Abies, two are on Tsuga, and the re¬ 
maining one on Picea. Even among the telial hosts only five fam¬ 
ilies are present, five species going to fern geititr^ in the Poly- 
podiaceae, the remainder going to members of the (i!S|||||>yophyllaceae, 
Vacciniaceae, Ericaceae, and Hydrangeaceae in th*‘Angiospermae. 

Perennial mycelium especially in the diploi^Uj^ase is unusual, 
yet in seven cases there is-a perennial myc^te; 'in Melampsorella 
in the aecial and telial hosts; in Hyalopsora in the telial host; 
Milesia polypodophUa in the aecial host and Calyptospora in the 
telial host. The tendency is for this perennial mycelium to form 
witches’ brooms, particularly where Ae perennial mycelium is sys¬ 
temic. The one exception to this is Hyalopsora aspidiotus which 
does not show any witches’ broom effect. This is doubtless due to 
the isxt that the telial host is a fern, Phegopteris, which lacks per¬ 
manent aboveground parts, 4yi>ig l>ack each fall to the underground 
rhizome. The most conspicuous witches’ brooms are in the genus 
Melampsorella in which we have witches’ brooms on both hosts, 
those on Picea and Abies growing for many years and often reach¬ 
ing a remarkable size (10). 

Olive ( 4 ) has recently described the development of the ^re 
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forms in the long cycled rust Thekopsara hydrangeae. He was 
able to follow the development of the teliosp6r|s< as they matured 
at the end of the growing season and their subs^uent germination 
the following spring. Although his account follows the same gen¬ 
eral pattern of development as found in other species with intra- 
epidermal teliospores (Table 1), it is most similar to that of T. 
vacciniorum which has been previously described (5) but from 
which it differs in several’respects. In the first place, primordial 
cells are not specifically described by Olive but his figures show 
clearly the presence of similar structures. Since the teliospores are 
in the upper epidermis the absence of intercellular spaces results 
in slender vertical h 3 rphae from which the teliospores arise. A 
similar situation was described for T. vacciniorum (5) with the dif¬ 
ference that in the intercellular spaces above the lower epidermis 
typical primordial cells were produced. In figure 130 in Olive's 
paper a teliospore is shown in the lower epidermis, but immediately 
above is a group of empty hyphal cells which are similar the 
primordial cells described in this paper. Intramesophyllar telio¬ 
spores also occur in T. vacciniorum and Olive has shown them also 
to be present in T. hydrangeae. His figures 131 and 132 show 
spores in the palisade cells, whereas the atypical teliospores found 
in the outer region of a uredinial sorus might be conqtored with the 
teliospores in the substomatal hyphal complex in Melamftorella 
(fig. 30). . . 

An interesting characteristic described by Olive (4) is the simul¬ 
taneous passage *01 the nuclei from the^primor^ta cells into the telio¬ 
spore initials, the nuclei going throt^h as a very attenuated team, 
whereas in Melampsorella the nuclei pass through in typical tandem 
fashion (figs. 4, 14d). 

An unusual feature of teliospore development in M. cerastii is 
that several crops are produced in successive waves during the 
early part of the growing season. Most rusts produce a single 
crop of teliospores as the h^st approaches maturity, example Puc- 
cinnia graminis. In the group with intraepidermal teliospores 
Thekopsora vacciniorum, T. hydrangeae, Milesia fructuosa are 
'^normal" in this respect at least .(Table 1). ^ Even in the closely 
related sped^s Hyalopsora aspidiotus only one group of telios^res 
develops and germinates. The growing habits of the hosts may* 
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partially explain this difference. The host of H. aspidiotus, Phe- 
gopieris dryopteris, is a fern with a small frond which unfolds at 
one time, allowing the systemic mycelium to invade the entire leaf 
rather uniformly. CerasHunt arvense, the host of M. cerastii, is a 
member of the Caryophyllaceae with indeterminate growth, the 
lower leaves being the oldest with the youngest leaves nearest the 
tip, except where axillary growth has provided new leaves. The 
lower leaves of the plant therefore are invaded first and the my- 
celiuih is soon well established and teliospore formation follows 
immediately, which is indicated by deep orange color of the lower 
surface. Germination begins first <h these lower leaves since these 
leaves and their enclosed teliospores are the oldest. It is at this 
point that the difference occurs. As the host cells become emptied 
through the process of germination new teliospores are continually 
added (figs. 5, 14-16) and apparently this process continues over 
a period of several weeks. M. cerastii thus differs from other 
related forms in having an extended period of continuous teliospore 
production. 

In previous papers (6, 7) attention was called to the peculiar 
nuclear situation which was found in the mature spores, namely, 
that instead of being in a resting condition, the chromatin of the 
mature t^iospore was in prophase with a distinct spireme. This is 
not difficiBt to understand in those forms like Hyalopsora aspidio¬ 
tus where germination follows immediately, but in a species like 
Mild^ marginalis where a resting period followed it was r|ither 
surprising. In M. cerastii the mature fusion nucleus has never 
been found other than in a well-defined spireme (fig. 11). 

Olive (4) is not clear as to the stage in which the teliospore 
nucleus passes the winter, although his figures 125-128 show de¬ 
tails of the fusion nucleus which is in the spireme stage. 

From the cytological standpoint Melampsorella cerastii is very 
similar to the other rusts listed in Table 2, particularly with refer¬ 
ence to the details of fusion and meiosis in the promycelia. In one 
respect, however, it was unusual, namely, in the abs^ce of a 
nucleolus. The material fixed in Fleming's Weak and Fr A. A. 
was carefully examined for this structure"! In other rusts, such as 
Hyalopsora and Milesia, the nucleolus is conspicuous up to and 
includ^ the early stages of nuclear fusion. Moreover, with Flem- 



498 


Mycologia, Vol. 38 , 1946 


ing*s fixatives and the triple stain the nucleolus stands out %ril« 
liantly. In this material, however, careful search has not revealed 
its presence. 

According to Savile, the so-called nucleolus of the rusts is not a 
true nudeolus but an endosphere surrounded by an ectosphere, the 
true nucleolus being described as a small granule within the endo¬ 
sphere. Rust nuclei exist in two phases, the large expanded type 
with definite endosphere (nudeolus) surrounded by the ectosphere 
which is often hyaline, and the small unexpanded-'type which con¬ 
sists solely of the endosphere. The latter type is found throughout 
most of the life cycle and is associated with passage through a very 
small pore. The expanded form originates from the endosphere by 
the formation of an outer ectosphere into which all of the chro¬ 
matin passes. In reverting back to the unexpanded form, the en¬ 
dosphere is discharged and the ectosphere reforms into a small 
nucleus about the size of the original endosphere. Endospheres 
were not found in M. cerastii and it is not possible with thif^mate- 
rial to confirm this endosphere hypothesis. That the two types of 
nudei probably do exist in ilf . cerastii is suggested from a study 
of the nuclear sizes which show both small unexpanded and large 
expanded nuclei, but an endosphere as such is completely lacking. 
The presence of a so-called true nucleolus in the fofm of a granule 
also could not be confirmed. 

SUMMARY 

Tfie teliospores of Melampsorella cerastii are developed in the 
lower epidermis of the yoimg leaves of Cerastium arvense in the 
spring from a systemic perennial mycelium. Hyphae mass up 
above the cells of the lower epidermis and from certain hyphal cells 
of the fungus enlarged binucleate primordial cells are formed. 
Each primordial cell penetrates the host cell wall and the contents 
flow in to form a tewspore initial which, by growth and differen¬ 
tiation, develops di^fectly into a single-cdled thin-walled teliospore. 

Following nuclqer fusion the teliospore immediately germinates, 
producing a slender recurved promycelium into which the fusion 
nucleus migrates. Meiosis occurs here and four uninucleate ba- 
sidiospores are produced. 

Teliospores completely fill all of the cells of the lower epidermis 
of the lower leaves, giving the leaf an^iMtnge color. Some telio- 
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spores are formed in the middle leaves but are lacking in the upper 
leaves. Teliospore formation is continuous during the first few 
weeks and new initials are formed in the cells as the teliospores 
germinate. 

Comparisons were made with the other rust species with intra- 
epidermal teliospores which have been examined cytologically. 
Melampsorella cerastii is similar in its general development but 
diflfers principally in that the teliospore is unicellular. 

Department of Botany, 

Kansas Agricultural Experiment Station, 

Manhattan, Kansas 
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EXPLANATION OF FibURES 

Note: 'All figures are drawn with camera lucida and are oriented in their 
nateral TOsitkn, that is, with the lower epidermis facing the bottom of the 
page. Figures 1, 8, 10 X 513, figures 2-7, 9 X 1153, all other figures X 990. 



THE TAXONOMIC POSITION OF PHOLI- 
OTA MUTABILIS AND RELATED 
SPECIES 

Rolf Singer and Alexander H. Smith * 

(with 10 figures) 

It has been recognized for a long time that the genus Pholiota in 
the Friesian sense is artificial. The character's of the veil were 
greatly overemphasized by Fries and even more so by Schroeter 
and others. In Fries’ arrangement Rosites caperata was placed 
in the same genus as Pholiota squarrosa simply because the partial 
veil, when it breaks, leaves an annulus on the stipe. It is as logical 
to insist that these two species be in the same genus because of 
this one similarity as it is to insist that certain species oi^epiota 
be excluded from that genus simply because the veil tissue is deli¬ 
cate and does not remain on the stipe in the form of a monbranous 
ring when the veil breaks. In any practical ^assification these 
Lepiotae are grouped together because of thdt’ obvious affinities 
with species possessing truly membranous rii^s. The dark spored 
agarics, in particular Psathyrplla emend. Kithner, furnish another 
excellent example of a very honx^ieneotas series of fungi in which 
the disposition of the veil remnants on the stipe is not important at 
the generic level. In PsathyreUa it ajqiears logical, in order to ar¬ 
rive at a natural and usable classification, to group together parts 
of several of the Friesian genera Which lack fundahientally distinc¬ 
tive characters. The fragile, annulate Strophsri<^e, for instance 
are now placed in PsathyreUa. However, in PfUfUota the opposite 
situation has prevailed. Here it is necessaryjllo divide the genus 
into several groups at the generic level if or^ is to arrive at the 
most practical and natural grouping of the various species. Some 
of the groups already s^egated from Pholiota by others are 

* Papers from the Farlow Herbaritiin, Harvard University, (Cambridge 
Mass., and Paper No. 832 of the Dept of Botany and University HertArium 
University of Michigan, Ann Arbor, Michigan. 
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Agrocybe Fayod (1889), GymnopUus Karsten (in the sense of 
Fulvidula Romagnesi), Roeites Karsten, and Pholiotina Fayod. 
This has left two groups of species in what might be regarded as 
Pholiota sensu stricto. One of these groups is relatively large and 
is typified by P. squarrosa (Muell. ex Fr.) Quel., P. squarrosoides 
Pk., etc. The best known representative of the second is P. mu- 
tabilis (SchaeflF. ex Fr.) Quel. It differs from species in the first 
group in having spores with a distinct germ pore at the apex much 
as in species of Psilocybe, and in having the epicutis of the pileus 
compose)!! of narrow appressed hyphae. In addition the pilei are 
hygrophanous and naked, and frcjquently have translucent striae 
on the margin caused by the gills showing through the thin, moist 
flesh. However, P. mutabilis has never been separated from Pholi¬ 
ota, no doubt because it was the only species known to possess the 
above characters and because the squarrose scales of the stipe made 
it easily included in the generic description of Pholiota sensu 
stricto. 

However, these are not valid reasons for continuing to include 
P. mutahilis in Pholiota, Our study has brought to light four 
species which have practically all the important anatomical and 
macroscopic characters in common with P. nmtabilis. In two of 
these the veil is too poorly developed to leave scales on the stipe. 
One has scales which are smaller and more indistinct than those of 
P. mutabilis, and which are usually confined to a narrower zone 
beneath the annulus. In all these species we have noticed a slight 
viscidity caused by the subgelatinous nature of the cuticle. The 
layer, however, is not thick enough or sufficiently gelatinous to 
render the caps distinctly viscid under all conditions. All four 
species have small, thin, hyaline cheilocystidia and small ovoid 
spores characterized by a broad germ pore. The known species 
are all lignicolous and typically vernal in their fruiting habits. 
Later frtiiting periods are known for most ^ but our information 
indicates that their peak of fruiting-body production is reached 
during the spring. 

It is interesting to note that these characters are also found in 
most species of a group of dark spored agarics which some authors 

^ In & species found in Florida collected in July 1943 there is not enougli 
data available to indicate a seasonal fruiting pattern. 
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recognize as the genus Deconica} When one considers the prob¬ 
lem of the possible relationship of these two groups he is at once 
impressed by their similarity in all fundamental characters except 
the color of the spore deposit, and a survey of the literature causes 
one to question whether the color of the spore deposit in the Pholi- 
ota-Flammula-NaematolontarPsilocybe (-Deconica)-series of spe¬ 
cies is really significant. Smith in 1943 described two specices of 
Naematoloma^ under the name Hypholoina in which the spores 
were typically dull brown in deposits. It has long^been known that 
Naematoloma clongatum has a typically brown spore deposit (it 
has been described as a Naucoria), In addition, a number of 
species which have been described in Naucoria have been found to 
belong ill Psilocybe (Deconica) or in Naematoloma. This clearly 
indicates that color of the spore deposit is not a sufficiently distinct 
character for grouping species into genera in those fungi most 
closely related to Pholiota mutabilis. In view of the striking simi¬ 
larities of the morphological and anatomical characters of two 
groups this situation leads us to regard them as very closely re¬ 
lated and brings up the question of the relationships of Pholiota 
sensu stricto, Flammula sensu stricto, Stropharia, Neamatoloma 
and Psilocybe (including Deconica). These genera need to be re¬ 
studied critically with an eye to reevaluating the use of the annulus 
as a generic character^for separating Pholiota and Flammula on the 
one hand and Stropharia front Naematoloma and Psilocybe on the 
other. We are by no means the first to sec the need for this study 
—^it has been* very ably pointed »out by Kiihner (1936). We 
strongly doubt whether it is desirable to continue to maintain both 
Pholiota and Flammula as separate genera. The only difference 
between them as defined here is in the degree to which the veil is 
developed. The number of species in which the veil is “suban- 
nular” is greater than either of the extremes. In a number of 
species the presence of an annulus is a variable character, as in 
Pholiota malicola. In tb^ purple brown spored series, however, it 
appears desirable to recognize both Naematoloma and Stropharia. 

2 The senior author recognizes Psilocybe and Deconica as separate genera 
wheras the junior author places them in one genus, Psilocybe. 

* Naematoloma olympianum Smith, comb. nov. (Hypholoma olympianum 
Smith, Mycologia 35; 248 (1934) and N. aubochraceum Smith, comb nov. 
(Hypholoma subochraceum Smith, Ibid. p. 251*). 
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Returning to a consideration of the similarities and possible re¬ 
lationships of the rusty brown and dark-spored groups of genera 
previously mentioned, we can go one step farther and consider a 
group of species which Patouillard named Melanotus. These have 
fruiting bodies resembling those of Crepidotus, but the species are 
actually pleurotoid Deconicae. We accept this genus. Parallel 
to it the senior author has found an unnamed species confused with 
Crepidotus by some authors. It has thick-Walled, smooth spores 
and falls in this group, but is more closely related to the Pholio- 
toideae of the senior author’s classification. We do not mean to 
suggest that spore color is of no vAlue as a character in this particu¬ 
lar gfroup, and we do not recommend that parallel genera separated 
mainly by spore color be united into large genera. But it does 
appear that after consideration of the very striking parallelism in 
both series, and the presence of intefgrading species, the subfamilies 
Pholiotoideae as defined by the senior author in 1936 as a sub¬ 
division of the Cortinariaceae should be combined with the Stro- 
pharioideae as defined by Romagnesi and the senior author as a 
subdivision of the family Coprinaceae into a single independent 
family. This manner of viewing the affinities among these major 
divisions of the Agaricales is not entirely new; in fact it has been 
expre§std by Konrad & Maublanc (1924-37) who referred the ge¬ 
nus Naemaioloma to the tribus Pholiotees (containing among others 
such genera as Flammula and Pholiota), The senior author also 
expressed it by referring Melanotus (1936: 343) temporarily to 
to the Cortinariaceae, Pholiotoideae. In contrast with the earlier 
views of the senior author and with the classification of Konrad & 
Maublanc we would now exclude the genera Rosites (near Hebe- 
loma of the Cortinariaceae sensu str.) and Crepidotus (near Ri- 
partites, Paxillaceae sensu str.) from the Pholiotoideae. We 
would also exclude Phaeolepiota which Heim and the junior au¬ 
thor believe to be related to Cystoderfna, For this family we pro¬ 
pose the name Strophariaceae. 

Strophariacaae fam. nov. Pileo viscido vel subviscido-opimo vd subudo, 
bygrophano vel non hygrophano; cuticula'^ cpicute ct h 3 rpodennio con- 
sistente, cpicute ex hyphis filaznentosis baud regulariter palisadiformiter nec 
hymeniformiter dispositis; hypodermio saepissime ex hyphis latiusculis vel 
brevitisculis, interdtim parietibus crassiusculis praeditis consistente; vdo 
^nnuHformi, marginali, iibrillbso atque fugaci, vel subnullo; sporis in cumulo 
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atroliladnis vel atrofusds aut ferruaineo-ciniuunomeis; spans membrana 
duplid, levissima, apice internipta vel attenuata poro genninativo angusto, 
sndistiiicto vel lato tnincato causa; lamellis nebulosis, vane adnexis (sub- 
liberis vel decurrentibus); cheilocystidiis constantef praesentibus; cystidiis 
prope aciem interdum differentiatis, vel pleurocystidiis refringentibus distinctis 
praesentibus, vel nullis; stipite variabilissimo, interdum laterali minutis- 
simoque; came molli, in stipite fibrosa, pigmento intercellulari saepissime 
praesente, interdum amara; mycelio interdum rhizomorphoideo albo, ligni- 
cola, terricola, fimicola, herbicola, muscicola, etc. Genus typicum Stropharia 
(Fr.) Qu61. Genera cetera: (Amaurospora) : Naemaioloma Karst., PsUo- 
cybe (Fr.) Qud., Deconka (W. Smith) Karst. Melanatus Pat (Ochro- 
spora) : Pholiota (Fr.) Qa61., Flammula (Fr.) Qu61. Kuehneromyces Singer 
& Smith, Pleuroflammula Singer. 

Kudmeromycea gen. nov. Pileo glabro (vel fibrillis inconspicuis e .velo 
nascentibus ad marginem ipsum omato), nudo opimo-viscidulo, hygrophano, 
marginem versus pellucide striato in humidis, cinnamomeo-brunnescente; 
epicute ex hyphis subparallelis, tenuibus, hyalinis, subgelatinescentibus, jacenti- 
bus, fibuligeris efformata; subcute ex hyphis irregularibus, latiusculis, demum 
saepissime crassotunicatis efformata; ^rmatocystidiis nullis; lamellis cheilo¬ 
cystidiis sparsis vel numerosis ad ipsam aciem concentratis et interdum 
cheilocystidiis prope aciem congregatis piraeditis; cystidiis aliis (typi Flam- 
mularum) nunquam ullis; tramate regulari, ex hyphis subintertextisl^el in- 
tertextis fibuligeris hyalinis vel brunnescentibus formato; sporis membrana' 
duplki, levissima instructis, minutis, ovpideis vel ellipsoideis, ad apicem poro 
lato genninativo truncatis, baud vel vix lentiformibus, melleis, in massa cin- 
namomeis vel brunneis (neque umbrinofuscis nec purpurascente-fuscis nec 
obscure Hlaceis); stipite plerumque central!, elongatoqqe, farcto dein cavo, 
velato, squarroso vel nudo, annulato vel veli reliquiis fibrfllcto vd subevelato. 
Ad ligna, fructificationibus praecocibus. Species typica: K. mutahilis 
(Schaeff. ex Fr.) Singer & Smith (Pholiota mutabiiis aiict.). Species 
ceterae adhuc cognitae: K. rostritus Singer ft Smith; K, depauperatus 
Singer ft Smith; K, vemalis (Peck) Singer & Smith. 

We name this genus for Robert Kiihner who was the first author 
to point out that K, mutabiiis is not a true Pholiota, He says 
(1935 : 31, footnote 2) *^Nous faisotis, peut-etre nous-meme, preuve 
de timiditd en laissant provisoirement dans le Pholiota, le Ph, 
mutabiiis; cette espece semMe assez peu doignee du Ph. marginata, 
mais ses spores lisses a pore germinatif tronqu6 I’eloignent de tous 
les Galerina que nous connaissons.’’ 

KEY TO SPECIES 

A. Typically northern species, growing cespitosely (sometimes solitary) ; 

color of dried pilci 9, G5 or darker ocher brown. 

B. Stipe with numerous distinct recurved scales in the portion beneath 
the annulus when young and fresh, darkening from the base upward 
in age; cheilocystidia small (19^29 X 33-7/«) and gill edge not hetero- 
morphous. K, mutabiiis, no. 1. 
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B. Stipe not at the same time squarrose and darkening from the base 
upward; cheilocystidia large or small, sometimes of two different types. 
C. Cheilocystidia with long, thin neck, seldom nodulose; stipe 4-12 
mm. broad and not appreciably darkening with age 

K. rostratus, no. 2. 

C. Cheilocystidia often with short or thidc neck, which in a large 
number is nodulose at the tip, two distinct types sometimes present; 
stipe 2-8 mm. broad, becoming russet to mummy brown from the 

base upward in age. K. vemalis, no. 4. 

A. Typically southern species (Florida), with solitary habit (as far as 
known); color of dried pilei 9, F5 to 10, FS (Maerz & Paul), i.e. with 
a mqre reddish tinge than in the northern forms.. .K. depauperatus, no. 3. 

DESCRIPTION OF SPECIES 

1. Kuehneromyces mutabilis (Schaeffer ex Fr.) comb. nov. 
Figures 2-3 & 8. 

Agaricus mutabilis Schaeff. ex Fr. Syst. Myc. 1: 245. 1821 
(var. b, c, d exclusis). 

Pholiota mutabilis Quelet, Champ. Jura et Vosges p. 94. 1872. 
DryophUa mutabilis Quelet, Enchir. Fung. p. 69. 1886. 

Fileus 15-60 mm. broad, obtuse when young (rarely papillate), 
becoming campanulate or broadly conic while the margin is still 
strongly incurved, expanding to convex or plane or retaining a 
low broad abrupt umbo, the margin often remaining decurved, sur¬ 
face %4abrous or with inconspicuous white fibrils from the veil 
when very young, smooth, lubricous to viscid from a more or less 
separable pellicle (merely moist after heavy rains have washed off 
the pellicle), margin closely translucent striate when moist, opaque 
when faded, hygrophanous, ‘"clay color” to “ochraceous tawny” or 
“sayal brown” at maturity, near “Verona brown” when young, 
fading to near “pinkish buff” or more nearly “ochraceous buff” on 
disc, fading from the disc first or in a zone between disc and mar¬ 
gin ; flesh thin except in the disc, moderately soft, watery to moist, 
pallid, odor weak, agreeably spicy (neither radishlike nor farina¬ 
ceous), taste mild or slightly unpleasant but not bitter; lamellae 
close to crowded (about 35 reach the stif^), broadly adnate to 
subdecurrent when young, later usually distinctly decurrent (more 
so than in other species), broad in inner third (about 5 mm. in 
medium sized mature caps), pallid when young, developing a dull 
buff tinge and eventually becoming almost “Sayal bfoWn”; stipe 
40-100 X 2-12 mm., subequal to evenfy tapering toward the base, 
stuffed and soon becoming hollow, with an apical to subapical an¬ 
nulus or annular zone of fibrils, below the annulus covered almost 





F^i. 1. Kuehncromyres depaupcratus, a cheilocystidium from the type 
collection. Figs. 2-3. K, mutabil’i; 2, spore in approximately frontal view; 
the outer black line showing the exosporium, the white zone between the 
outer black line and the inner (thin) black line representing the endospo- 
ruim. Note the broad germ pore at the apex; four cheilocystidia. The 
two at the left represent the most common type (from American material). 
The central figure is from European material and represents a rare type. 
At the right is a cystidium from Javanese mat^ial showing the drop of 
mucilage at the apex. Figs. 4-5. Pleuroflammula Dussii; 4, cheilocystidium 
(from type collection); 5, spore. The outer black line represents the exo- 
sporium, the inner black line the bright colored ring inside the endosporium; 
the white zone between the two black lines the endosporium. Note the nar¬ 
row germ pore at the apex (from the type). Fig. 6 . Kuehneromyces to- 
stratus, two cheilocystidia. Fig. 7. K. vemalis. Five cheilocystidia in the 
middle representing type 1; these flanked by cheilocystidia of type II (from 
material collected in Wyoming). 
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to base with distinct pallid to brownish recurved scales, lower sur¬ 
face of annulus also scaly in some specimens, scales sometimes in¬ 
distinct in dried material, base either naked or covered by a white 
velutinous mycelial tomentum, somewhat silky-striate above an¬ 
nulus, pallid at first over all except basal portion, soon becoming 
brownish (near '‘clay#color”), finally becoming dark sordid brown 
from base upward (‘‘Dresden brown” to .“mummy brown”). 

Spore print between “Verona brown” and “cinnamon” (R) or 
between 176 and 191 (S^uy) when quite fresh, spores under a 
microscope (Jeep honey color or more fulvous-castaneous in accu¬ 
mulations, 6-7.5 (rarely 11) X 3.7-5.8 (6.2) jn, smooth, ovoid, the 
hilar end very broadly rounded, the broadest portion near the base, 
in a minority more ellipsoid with thickest portion near middle, rarely 
somewhat subrhomboid, terete as seen in end view or up to 0.6 fi 
broader in front than in side view, not distinctly compressed, as 
seen in side view less convex on inner side, without a suprahilar 
depression, with a double rather thick wall and a very broad flat 
germ pore (hence truncate); basidia four-spored; cheilcKystidia 
rather uniform in shape and size, abundant but gill edge not hetero- 
morphic, 19-29 X 3.^7 /£, hyaline, ventricose to more rarely sub- 
filamentous below, thickest in the middle or slightly below it, apex 
ampullaceous with a cylindric or very slightly subcapitate tip and 
neck cylindric, with an exudation that in KOH often enlarges to 
a globose appendage-like body reminiscent of the capitate cheilo- 
cystidia of many species of Conocybe, neck 6-11 x 1.8^ fx ; pleuro- 
cystidfcr'not differentiated; gill trama regular, the hyphae somewhat 
interwoven, with brownish incrusting pigment on the walls (more 
pronounced in age) ; pileus trama of interwoven irregular hyaline 
hyphae which in old carpophores have somewhat thickened walls; 
hypoderm of similar hyphae but with heavier incrustations of 
pigment; epicutis consisting of closely appressed narrow fila¬ 
mentous subparallel hyphae forming a rather conspicuous layer at 
first but gelatinizing and eventually almost disappearing, all hyphae 
with clamp connections, non-amyloid. 

The fruiting bodies occur cespitosely or densely gregarious- 
subcespitose, rarely isolated, and they often literally cover the 
stump or log upon which they g^ow. More rarely they are found 
on buried wood, on decaying boards or on beams, and prefer Fagus^ 
Populus, Betula, Alnus, Quercus, etc., but occur even on Rubus, 
and more rarely on conifers. The fruiting begins in April and 
continues until December, depending on the region and precipita¬ 
tion. 
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Material studied* Nova Seotia, Coldiester Co., on Beinla lutea in 
August, A, H Smith (Wehmeyer, 783), (MICH,). New York, Adiron* 
dack Mts, September, C H Kauffman (^*Rare in this country The first 
collection 1 know of), (MICH ) North Ctrolina and Tetmeesee, Great 
Smoky Mts National Park, Mt Leconte, A H Smith 10478 (MICH); 



Fig 8 Kuehneromyces mutabilis X 1 

Grassy Patch, on Betula June, L R, Hesler, 12536 (F]|J^1CH ), Roaring 
Fork, A, J Sharp 107 (FH), Indian Gap, on Betula^Jfknt, L R, Hesler 
11467 (FH), 13967 (MICH); L. R Hesler^ S. L Meyer 12701 
(MICH ) Colorado, Gunmson River, among wiKws, August, E Bartholo¬ 
mew 2655 (FH, determination doubtful) Waehltigtoii, on wood of Alnus 
rubra and Populus trtchocarpa, many collections between May and October, 
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A, H, Smith, 13426, 13709, 13741, 13620, 13918, 14265, 14534, 14721, 16163, 
16252 (MICH.) ; Lake Quinault, on Rubiis parviflorus, October 14, 1925, 
C. H, Kauffman (MICH.). Oregon, Rhododendron, on Alnus, October, 
Gruber and Smith 19540 (MICH.). Bnrope: The senior author has col¬ 
lected fresh material at many stations in the U.S.S.R., Czechoslovakia, 
Austria, Germany, France, Switzerland, Italy, and Spain; material is pre¬ 
served in the European herbaria covering nearly every region of that con¬ 
tinent; good material is preserved in the Hoehnel Herbarium (FH) from 
Austria, Niederoesterreich, Schneeberggebiet, also from the Wiener Wald, 
and from Aspang, etc.; also in the Burt Herbarium (FH), from Sweden, 
Ekero, L, Romell, and Uppsala, E. A. Burt; also in the Bucholtz Herbarium, 
from Ri^ia,'W (FH), and in the University of Michigan Herbarium from 
France, Humont near Plombi^e, Vosges, Af. Josserand; this material was 
restudied and found to be identical with the American collections. Central 
Asia: Altai Mts., Oirotia, R. Singer and L. AT. Vassilieva (LE). Caucasus 
Mts., Mount Oshten in Fagus-Abies woods, L. N, Vassilieva (Herb. Cauc. 
Nat. Res.); Guzeripl, on dead stump of Abies Nordmanniana, and on stump 
of Fagus orientalis, L. N, Vassilieva (Herb. Cauc. Res.) ; Saken River 
valley on Abies trunk near^timber line, and Umyrka River Valley, on stump 
of Betula, near the timber line, also Alous, in fir woods, L. AT. Vassiliin>a 
(LE) ; Nenskryra Valley, Saken Valley, Khodsha Range, and Klytch Val¬ 
ley, /?. Singer (W): Saken, twice on conifers, once on root of Corylus sp., 
R, Singer (W). Java, Tjibodas, F. v, Hoehnel (FH). 

The most remarkable locations are those in the high mountains, 
near the timber line on conifers, and in the tropics in Java. Most 
authors indicate only frondose wood for this species, but there is 
no dodbt that, especially in the mountains, it grows on conifer wood 
also. The senior author published on its occurrence on the wood 
of Pinus mugho in the Alps (Jagerkamp near Schliersee, Ba¬ 
varia), in June at about 1600 m. elevation, i.e., near the timber 
line. This material had al)errant spores (9-10 X 5-6/ia), sec 
Zeitschr. f. Pilzk. 4: 40, no, 48, 1925. We have not been able to 
check on the basidia, but it is reasonable to assume that we are 
here dealing with a two-spored or mixed form such as we have 
observed in K, vcrnalis, a condition often found in the subalpine 
and alpine zonea^ However, the substratum is not correlated with 
spore size. Other collections on Abies from lower elevations had 
typical spores. It appears likely that here we have another ex¬ 
ample of the rule indicated by Heim and the senior iHithor (Rev. 
de Myc. 1; 76, 1936) regarding tj^e relation betweenr spore size 

and altitude. 

The Javanese material is abundant and in good condition. There 
is no doubt but that it is tjrpical K, mutabilis although some sped- 
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mens are remarkably small. Some are of normal size, however, 
and we find specimens in America, from the Great Smoky Moun¬ 
tains for instance, which are t 3 rpically smaller than those from the 
west and north. The locality within the Tjibodas Forest Reserve 
was not indicated by Hoehnel, but it may well be that these speci¬ 
mens were collected at a high elevation, in the “cool” or “cold” 
zone on Mt. Gedeh where tropical-alpine vegetation predominates, 
with many plants closely related to temperate and northern types. 
It should be remembered that there are several sj[>ecies of oak al¬ 
most everywhere in that forest, and these would make logical sub¬ 
strata for this fungus. 

Kauffman thought his collection on Rubus was a distinct variety 
of the species. After what we have seen regarding the kinds of 
wood K. mutabilis can use as a substratum, this one, even though 
unusual, is not altogether surprising, A careful study of the speci¬ 
mens failed to reveal any further distinguishiiig character other 
than the one Kauffman had emphasized, i,e., the viscid ^leus. 
Since the viscidity in A', mutabilis is variable depending on the 
locality, the weather, and. age of the fruiting body, we cannot attach 
any importance to it here. ^ 

K, mutabilis, in our opinion, is the most primitive species of 
the genus. As primitive characters we consider "the following: 
the membranous welWeveloped and persistent annulus, the uni- 
fonn small cheilocystidia whicH do not entirely: cover the edge of 
the lamellae, the decurreht gills, the geograjdiic area which is enor¬ 
mous as compared with that of any of the other species which must 
have developed from a form like K, mutabilis by way of local races, 
and finally the wide variety of hosts, which shows a complete lack 
of specialization beyond the limitation to woody substrata. 

2. Kuehneromyces rostratua sp. nov. Fn^s. 6 & 9 

Pileo cinnamomeo vel argillaceo-cinnatnotneo-bninneo, bygrophano, dare 
alutaceo in siccis, ad margineni striatulo in udis, convexo vel piano obtuse, 
20-60 mm. lato; epicute ex Kyphis hyalinis filamentosis subparallelis, sub- 
gelatinescentibus, jacentibus efformata. Lamellis pallidis vel cameo-alutaceis 
in juvenilibus, cmnamomeo-argillaceis vel cinnamomeis in adultis, adnexo- 
sinuatis vel adnato-rotundatis, saepe dente decurrentibus, mediocriter latis vel 
latis, confertis; sporis 6-J.5 X 3.7-4.8 'ia, eis A. mutahUi simillimis, sed fortiter 
pluribus ellipsoideis qttam ovokleis; basidiis tetrasporis; cheilocystidiis unius 
tantuin typi, elongatli, apice longissimo, tenui, parte ventricosa mediana vel 
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Fig 9 Kuehneromxces rostraius 
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inferiore, acumine haud noduloso ,vel rarutime in perpaucis nodutoso, 41- 
62 X 2.4-9J M: tramate lamellarum rqptlari, ex hyphis subintertextls poUidis 
(multis superpoaitis submdleis), eloogatis consiatente. Stipite aquoae pallido 
vel aubconcolori, quamquam pallidiore pileo ait, annulo apicali bene evolnto, 
angnato omcolori, tenuimembranaceo, aubperaiatente praedito, aquarruloao ad 
latua inferina annuli et infra annulum per nonnulla nun. ita ut in X. muiabili 
aed baud conatanter nec tam diatincte quam in ilia apecie, aericeo vel furfu* 
raceo aupra annulum, farcto dein cavo. Girne concolori. auperfidebua et 
plua minuave hygrophana, miti, odore nullo diatincto. Ad aarmenta et ad 
ligna mortua arborum frondosarum fasciculariter et abundanter fructificana 
Main mense in Milford, Mich., etiam in Takoma Park, Md., et Qeveland, O. 
Americae Borealis .—A speciebus aliis cheilocystidiorum apice elongate, plus 
minuave rostrate, tenui, nec non pileo obtuso, clare colorate in siccis et habitu 
eximie fasciculari differt. 

Pileus 20-60 mm. broad, obtuse when young, soon convex to 
campanulate-convex, finally plane or depressed and sometimes the 
center perforated, rarely subumbonate, margin incurved at first, 
surface moist and hyg^ophanous, with a thin viscid or subviscid 
pellicle, glabrous at maturity, at first with fibrils along the margin, 
when young “clay color” to “Sayal brown,” soon becoming “Pink¬ 
ish buff” to “cinnamon.” sometimes almost “avellaneous^ when 
watersoaked, fading to warm buff or pallid and in dried specimens 
“warm buff” to “light buff” (darkest areas near “ochraceous 
buff”), or (in M. & P., 1930, pi, 9, G-5), darkestspots “Inka gold,” 
margin even at first, later translucent striatulati^; j9esh concolorous 
with surface and more or less hygrophanoul',‘'tgpering outward 
evenly from the disc, taste mild, odor not distindive; lamellae ad- 
riexed-sinuate to adnate and rmnded, often with a-decurrent tooth, 
moderately broad or broader, at least broydd than context is thick 
and usually about 5 mm', near stipe which is the broadest part, close 
to crowded (50-60 reach the stipe), pallid to “pinkish buff” when 
young, near “cl^ color” or “cinnamon” when mature, thin, edges 
even; stipe 40-90 mm. long, 4-12 mm. thick, subequal or tapering 
upward from a ventricose midpoction, the base usdally tapering, 
characteristically long and fleshy, interior stuffed but soon hollow, 
surface watery-pallid or subconcolorous, but paler than pileus, 
with- a distinct, narrow, apical annulus whidi is often evanescent, 
somewhat squarrulose-squamulose in the manner of K. mutabilis 
(but not so conspicuously so) on underside of annulus and for a 
short distance downward, usually glabrescent in age, silky to fur- 
furaceous and whitish atove the annulus, at the base appressed 
fibrillose from the white mycelial tomentum. 

Spore deposit about “snuff, brown”; spores 6-7.5 X 3.7-4.8 /», 
at maturity rather well colored but remaining pale melleous when 
not fully mature (color as in Flammula leuta), ellipsoid to ovoid 
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(iisually the former), terete or very indistinctly lentiform, with 
a double wall as in K. mutabilis, smooth, truncate; basidia about 
21 X 6,5-7*5 fi four-spored; cheilocystidia 41-62 X 4.2-9.3 /a, in 
ttj^r third 2-2.5 (3.5) /a, the apex very long in most, rostrate to 
rostrate-ampullaceous, the ventricose portion hyaline, tapered be¬ 
low ventricose portion (at or below the midportion) to a basal 
clamped septum, sometimes more fusoid than ventricose-rostrate- 
ampullaceous but even then very elongated and thin above, apex 
rarely nodulose and usually not forked or divided; gill edge typi¬ 
cally heteromorphous because of very abundant cheilocystidia; 
pleurocyi|idia scattered or none; trama as in K. mutabilis; epiciitis, 
hypoderm, and hyphae of context also as in K. mutabilis. 

In woods on decaying frondose%gs or debris, or on and around 
old sawdust piles or in areas where sawdust has been used as a fill. 
It has been found mostly on the wood or debris of Quercus or 
Fagus. It is very cespitose and fruits in May. 

Material studied : Marylsnd, Takoma Park, C. H, Kauffman (as Pholi- 
otosp.) (MICH.). Ohio, Cleveland, M.J?. (MICH.). Michigan, 

Milford, A, H. Smith 15002, the type (MICH.). 

The pleurocystidia are typically absent but frequently develop 
in areas where the hymenium has been injured. This same situa¬ 
tion has been noted by the junior author in many species of 
Psilocybe, 

3. Kuehkeromyces depauperatus sp. nov. Fig. 1 

Pileo, sordide melleo, hygrophano, pallide cameo-alutaceo in cxsiccaiis, 
striatulo in udis, glabro, levi, convexo, subumbonato. Lamellis olivescente- 
fuscis in maturis, mediocriter latis, subconfertis, adnexis vel adnatis; sporis 
6.2-6.8 X 3-4.4 M, melleis, ellipsoideis vel ovoideis, truncatis; basidiis tetra- 
sporis; cheilocystidiis 27-29 X 6-77 u ampullaceis. Stipite atrofusco, im¬ 
primis ad basin, annulo supero appresso, pallido instructo, infra annulum 
subfibrilloso, subaequali, cavo, cc. 23 x 2 mm. Came inodora. Ad truncum 
frondosum, muscosum, putridum in dumeto depressionis calcareae, solitario, 
Julio mense; Devil’s Millhopper, Florida, U.S.A.— A K, rostrato colore pilci 
exsiccati, fructificatione solitaria aestivali et forma cheilocystidiorum diifert. 

Pileus about 17 mm, broad, subumbonate, smooth, convex, 
glabrous, translucent-striate when moist, non-striate when dry, 
deep sordid melleous when watersoaked, strongly hygrophanous 
and almost subvisdd, fading to a pale pinkish buff when dry, be¬ 
coming ‘‘pale yellow orange” to "lightsochraceous buft”"(R), or 
PI. 9, F-5 (M. & P); context subconcolorous with the surfaces, 
wateiy and fleshy in pileus, somewhat tougher in the stipe; odor 
none; lamellae olive-fuscous when mature, medium broad (2-2.5 
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mm.), moderately dose (about 23 reach the stipe), adnexed to ad- 
nate; stipe bladdsh fuscous, espedally deq> colored below, with a 
pallid fibrillose appressed apical annulus, subfibrillose below the 
annulus, subglabrous above it, white mycdioid at the base, sub¬ 
equal, narrowly hollow, about 23 x 2 mm. 

Spores 6.2-6.8 x 3-4.4 /i, deep honey color, ellipsoid, some 
more ovoid, in frontal view often both sides more or less flattened 
(subrhomboid) and the diameter 0.2-0.4|u larger than in profile, 
however never so distinctly lentiform as in Deconica, in lateral 
view less convex on the inner side, without supr^ilar depression, 
with double, rather thick wall consisting of an uncolored endo- 
sporium and a colored exosporium of about equal diameter, with 
broad flatly truncate germ pore, smooth; basidia 14-20 X 5.8-6.3 n, 
four-spored; cheilocystidia 27-^ X 6-7 /t, ventricose below, ampul- 
laceous above (the neck 2-4/t thick), sometimes slightly suboipi- 
tate sometimes cylindric to subconic above, hyaline, rather uni¬ 
form in shape, size, and distribution; pleurocystidia none; trama 
regular, of dense, interwoven, melleous-hyaline hyphae; epicutis 
and hypoderm as in K. mutabilis; all hyphae with clamp connec¬ 
tions. ^ 

On decaying, mossy trtmk of a frondose tree in a lime-sink ham¬ 
mock v^tation (no conifers), solitary, fruiting in July. 

Matebial STUDIED' Florida, Dewl’s Millhopper, Alachua Co., R. Singer 
F 2992 (FH), type. 

This species seems to be closest to K. rostraiui from which it 
differs in the color of the stipe, in the more cameous shade of the 
dried pileus, the solitary maatier of growt|i, the smaller stature, the 
shorter cheilocystidia, and the fruiting season. However, we do 
not know whether the latter diffeuence is constant since it is pos¬ 
sible that K. depauperatus, which is rather rare, has been over¬ 
looked by collectors during other seasons. On the offier hand, the 
Florida seasons are so different from the northern fniiting periods 
that we cannot but attribute a certain importance to it in this case, 
at least until further data show that the Florida species is not re¬ 
stricted to the summer rainy season. 

4. Kuefaneromyces vernalis (Peck) comb. nov. Figs. 7, 10 

Agaricus vemalis Peck, Ann. Rep. N. Y. State Cab. 23: 91. 
1872. 

Agaricus lignkola Peck, Ann. Rep. N. Y. State Cab. 23: 91. 
1872. 
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Fig. 10. Kuehneromxces x^emalis, X 1. 
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Naucoria vernalis Saccardo, Syll. Fung. S: 838. 1887. 

Nattcoria lignicola Saccardo, Syll. Fung. 5; 838. 1887. . 

Pholiota margineHa Peck, Ann. Rep. N. Y. State Mus. SI: 289. 
1898. 

Naucoria praecox Murrill, N. Am. Flora 10: 174. 1917. 

Pileus 8-35 mm. broad, convex to obtuse when young, the mar¬ 
gin bent inward at first, soon expanding to plane or slightly de¬ 
pressed around the disc, margin sometimes remaining decurved, 
sometimes with a conic umbo or merely papillate and with a de- 
cUrved margin, surface lubricous to subviscid when moist, glabrous 
except for fibrils or fibrillose patches on or near the margin from 
the broken veil, when moist with crowded translucoit striations at 
least along the extreme margin, hygrophanous to subhygrophanous, 
darkest when young (“Dresden brown,” “buckthorn brown” to 
“clay color” and becoming “yellow ocher,” “chamois,” “honey 
color” or paler before fading), often dusted “cinnamon brown” on 
the margin or over all from the spores, fading from the disc outward 
and finally changing to “maize yellow” or “warm buff” or b^ween 
“warm buff” and “light buff,” sometimes showing the clo^ mar¬ 
ginal striations when dry as well as when moist; flesh pale yellow¬ 
ish to subconcolorous with surface, somewhat hygrophanous, soft 
and typically fragile in the pileus, moderately 'thick in disc but 
very thin toward the margin, odor slightly n(bbluioid to almost 
lacldng, taste mild to somewhat mawkish, not distinctly bitter in 
typical form; lamella^ narrow (1.5-3.5 mm. in typical specimens 
bm'sometimes up to 5 mm. bt|>ad), adnate but re^ily seceding at 
least in age, sometimes subsinuate or narrowly'adnexed, if not se¬ 
ceding, sometimes developing a decurrent tooth, but not as decur¬ 
rent as in most specimens of K. umtabilis, very crowded to nearly 
subdistant (±30 lamellae), arcuate to horizontal at maturity, 
“Sayal brown” to pale argillaceous but booming dull rusty brown 
from the spores, edges entire but minutely white fimbriate (in 
specimens not past maturity) ; stipe 30-65 mm. long, 2-8 mm. in 
diameter, equal or tapered slightly dffier way, stuffed becoming 
hollow, sordid buff or tan to concolorous witb pileus above, deeper 
brown below or soon becoming so (“clay color” young and fresh, 
soon "russet” to “mummjibrown” from b^ upward), below the an¬ 
nulus (or superior fibillose zone) naked and silky-striate longitudi¬ 
nally, die thin fibrillose covering paler than the ground color, with 
a thin submembranous to fibrillbse veil which leaves a thin superior 
annulus or fibrillose zone, surface above this zone fibrillose-pru- 
inose, veil sordid-pallid to sordid-brownish. 
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Spore deposit varying from between “cinnamon brown” and 
“Verona brown” to between “snuff brown” and “Brussels brown” 
(pi. 15-E 12 of Maerz & Paul), the differences in color probably 
depending on age of spore print or the moisture content when 
fresh; spores S.S^7.8 (10.2) X (3) 3.3-4.8 (S.5) /i, most frequently 
7-7.5 X 4-4.5 fi in constantly four-spored forms, deep honey-color 
to melleous, fulvous-melleous in aggregations, ellipsoid to suba- 
mygdaloid in outline but a small percentage ovoid, rarely subrhom¬ 
boid, either terete or very slightly lentiform (but not as compressed 
as in Deconica), in lateral view more convex on outer than on 
inner dde, Without suprahilar depression, with a double wall, con¬ 
sisting of a colorless endosporium and a colored exosporium, both 
about equally thick, smooth, with a very distinct, broadly truncate 
germ pore; basidia 17-25 X 8-7.3 ft, usually all four-spored but 
in some populations consistently mixed with two-spored basidia 
(and then the spores extremely variable in size and shape); cheilo- 
cystidia of two types, usually both present, but those of type II 
rare at times: type I abufidant to the degree of making the gill edge 
heteromorphous, elongate in shape, hyaline or brownish only at 
base, the majority with a rather broad apical portion or apex sub- 
capitate, midportion slightly ventricose (or enlargement either 
slightly above or below the middle), elongated neck often flexuous 
or flexuous throughout, rarely forked above, subampullaceous to 
subfusoid, thin walled or wall rarely 0.7 fi in diameter, 25-51 X 
6-9.3 (12) fi, mostly around 45 X 7 fi, some in each mount broader 
than 3 S^fi in upper third: type II variable in abundance and distri¬ 
bution, tonietimes scattered on the faces near the gill edge, typi¬ 
cally broader than type I, vesiculose to vesiculose-clavate, balloon- 
shaped, up to 15 fi broad, sometimes with a short mucro, lower 
portion frequently brown, more rarely the whole either hyaline or 
brownish; subhymenium of densely and intricately interwoven hy- 
phae characterized by a brown incrusting pigment; gill trama regu¬ 
lar, with wart-like melleous pigment incrusted on hyphae of most 
carpophores; cuticle of pileus consisting of an epicutis and a hypo- 
derm, the former consisting of a thin layer of hyaline, horizontally 
arranged strictly filamentous, narrow, subgelatinous to gelatinous 
h3q)hae, the hypoderm differentiated from the trama of the pileus 
merely by being pigmented (yellow to ocher brown) and consisting 
of slightly less voluminous elements, the hyphae often short and 
contorted (in sections creating the false impression of being inter¬ 
mixed with sphaerocysts), walls typically thin but sometimes ap¬ 
preciably thickened in age (apparently on material collected in 
dry weather); dermatocystidia none; all hyphae with clamp con¬ 
nections. 
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Habitat : On sticks and logs, stumps and trunks, on small pieces 
» of bark and on buried wood, often on decaying boards and beams, 
especially on bridges, the substratum * either naked or covered by 
moss or earth. It is usually found on the wood of conifers (cedar, 
pine, larch, spruce, fir, and hemlock) but is known also from poplar 
and on Fagus and Acer as well as other kinds of frondose trees. 
In habit it is usually densely cespitose to fasciculate when at the 
peak of its fruiting period under very favorable conditions, but is 
often found in groups of only a few carpophores'or even single at 
less favorable times. It is not as fasciculate as K, mutabilis or K, 
rostratus. It fruits from May until August or September, ex¬ 
ceptionally later, and is common in the northern part of North 
America, rare otherwise. In North America it is known from 
New England west to the Pacific Coast and south to Tennessee. 
It is known from one station in northeastern Europe and from two 
in the Caucasus Mts. The distribution in general appears to be 
boreal and circumpolar. 

Material studied (including all aberrant forms, see the following) : 
Maine, Canton Point, /. C. Parlin, 17138, 17115 (both FH); Vermont, 
Middlebury, E, A, Burt (as Naucoria hgnicoh), Bun Herb. (FH); New 
Hampshire, Chocorua, IV. G. Farlow (as PhoHola luarginata) (FH); 
IL Singer (FH); Massachusetts, Harvard, Harrie Dadmun (FH); New 
York, t 3 rpes of A. vernalis, A. Hgnicoh, and P. marginelh (N. Y. S.); 
Ontario, Lake Timagami, Paradijie Bay, T. F. R., /. IV. Groves (det. 
L. O. Overholis as Pholiota margiMh) (FH); Michigan, Emerson, A. H. 
Smith 1304 (MICH.); Harbor Springs, A. H. Smith 1278 (MICH.); Rock 
River, A. H. 33-44 (MICH.) ; Rees^ Bog, Cheboyg^an Co., A. H. 

Smith 1278 (MICH.) ; Higgins Lake, A. McCrea (MICH.); Wilderness 
State Park, A. H. Smith 3282 (MICH.). Tennessee, Greenbrier, Sevier 
(So., Great Smoky Mts. National Park, /. P. Porter (det. A. H. Smith) 
(MICH.). Wyoming, Little Brooklyn Lake, F. Arenterg 68 (det. A. H 
Smith) (MICH.). Idaho, near Lewiston, Wm. B. Gruber 22 (det. A, JI. 
Smith) (MICH.); opposite Granite Creek, Bonner C!o., A. W. Slipp 1498 
and 1513 (det. A. H. Smith) (MICH.) ; north of Gold Creek, Bonner Co., 
A. W. Slipp 1591 (det. A. H. Smith) (MICH.). Washington, Jackson 
Ciuard Station, Olympic National Park, A. H, Smith 13399 (MICH.); La 
Push, A. H. Smith 12085 (MICH.); Hoh River, A. H. Smith 13520 
(MICH.); Clallam Bay, A. H. Smith 13784 (MICH.); Port Ludlow, 
A. H. Smith 13869 (MICH.); Or^cm, Mt. Hood, Wm. B. Gruber 3 (det. 
A. H. Smith (MICH.)). U.S.8.R., Kola Peninsula, L. A. Zinova (det. 
R. Singer, as Pholiota marginelh Pk.) (LE); Finno-Karelian Rep., Kivaez, 
R. Singer and M. Freindling (det. R. Singer as Deconica acutiuscula ined.) 
(LEX; Caucasus Mts., north slope, Czemoreezye, L. N. VassHieva (det. 



SiNGBK AND Smith : Pholiota Mutabilis S19 

J?. SitHfff ** Pholiota marginella) (LE, KAZ) ; south slope, Babasch, Nakra 
Valley, R. Svtgor (as Galera ravida, see Beih. Bot. Centralbl. « (II): 
530, 1931) (W or LE). 

The indication of the above specimens is based on the assump- 
tion that K. vernalis is a very variable fungus, a fact that can be 
appreciated if three of Peck’s own species are all considered to be 
synonyms of it. In some collections the annulus is distinct and the 
lamellae moderately broad. These are the “marginella type.” 
Some have slender stipes and an almost fibrillose veil, the 'Wom- 
coria type.” In those having variable spores the basidia are two- 
and four-spored. In some chei|f:»cystidia of type II are abundant 
(f. amara and forms with mixed two- and four-spored basidia). 
In some the cheilocystidia appear capitate because of an adhering 
globule of viscous material—a feature very common in species of 
Deconica and one which should be observed on dried specimens 
revived in KOH—^and in these the lamellae are crowded to close 
and the taste mild (f. typica) or bitter (f. amara). All these char¬ 
acters are intergrading, or so uncorrelated that we believe they 
should not be used at the species level here. Considering the 
strong variability of even a single collection (Chocorua, Singer), 
we can see no basis for recognizing P. marginella even as a variety 
of K. vernalis. The chief differences are a better developed veil, 
more c*btuse pileus and broader lamellae. Judging from the type 
specimens of Agaricus lignicola and Agaricus vernalis both repre¬ 
sent forma typica —no points of difference were found in a com¬ 
parison of the types. It should lie mentioned here that the Euro¬ 
pean and Asiatic specimens cited have not been available for re¬ 
study in connection with this work. Notes of the senior author 
have been relied upon. A complete description of the Kivaez and 
Babasch specimens was made at the time the material was collected 
and reads almost word for word, including data on cheilocystidia, 
with that given here. The vesiculose cheilocystidia were noted as 
well as the others which were nodulose above. The senior author 
had planned to erect a new genus for these collections but still had 
doubts as to the exact color of the spore deposit. In his notes on 
one Washington collection (Port Ludlow), Smith also raised the 
question of the color of the spore deposit. 

A number of variants appear to us to be worthy of designation 
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as formae. Forma variabilis is characterized by the mixed two- 
and four-spored basidia and great variation in spore size and shape. 
The spores measure 6.2-9.5 X 3.3-4/» and on the average are very 
narrow. This is represented by Burt’s collection from Vermont. 
His notes, however, do not indicate even the slightest difference 
between this and the t 3 rpe form in the macroscopic characters. The 
material was pressed and as a result appears slightly different, as 
if the specimens had been more slender in all parts. In his notes 
Burt described the lamellae as very' crowded, jdined to the stem 
by more than half their breadth, in having a denticulate edge (as is 
always true of K. vernalis if a good lens is used), and in not reach¬ 
ing the margin of the pileus (an unimportant character in this 
genus). 

Forma amara f. nov. A forma typica sapore amaro et pileo lato, cras- 
siusculo, stipite fortiore, lamellisque latiusculis differt. Little Brooklyn Lake, 
Wyoming, U. S. A. F. Arenberg 68, type. 

As for the taste, we have to depend on Miss Arenberg’s state¬ 
ment, but the generally heavier stature of these specimens and 
relatively broad gills may also be found to be correlated with taste 
and render the form easily recc^nized in the ^eld. Studies of 
more collections are needed here. Cheilocystidia of type II are 
very prominent and well represented. 

Forma marginella (Peck^ comb. nov. (Pholiota marginella 
Peck, I.C.). This differs from the above form in absence of bitter 
taste, medium size and relatively well developed annulus. The 
type and some of the Maine specimens t)elong here. In this form 
pleurocystidia of type 11 are poorly represented. We doubt if 
this difference is constant between f. marginella and f. amara, but 
here more collections are needed. We have seen only a few. In 
f. typica the cheilocystidia are not constant in this character. 

Fig. 10 illustrates non-cespitose fruiting bodies with long stipes. 
Smith (1941), pi. 7, illustrated more or less clustered carpophores. 

The Naucoria vernalis of Atkinson (1900: 154, fig. 146) is 
certainly not Peck’s species. Advfor Pholiota tnarginella sensu 
Overholts, it is difficult to state that this is precisely K. vernalis 
f. marginella and nothing else. It might include K. rostratus, 
Overholts did not describe the cheilocystidia. Naucoria lignicola 
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sensu Kauffman is not correct. The specimens filed under that 
namfe appear to belong in Galerina. 

Pleuroflanunula Singer gen. nov. Pileo minuto admodum excentrice vel 
lateraliter stipitato vel subsessili et stipite minusculo vel absente a genere 
Flammula (sensu stricto) et sporarum colorc i)oroque exiguo a Melanoto 
diffcrt. Species typica: P, Dussii (Pat.) Singer (Crepidotus Dussii Pat.). 

Pleuroflammula Dussii (Pat.) Singjer, comb. nov. Figs. 4-5. 

Crepidotus Dussii Patouillard, Bull. Soc. Myc. Fr. 18: 173. 

190?. 

Pileus “colonial buff” to “crelm colqr” or “ochraceous buff” to 
“amber brown,” yellower near margin, browner toward disc, “an¬ 
timony yellow” at margin, “Sudan brown” on disc in age, the cov¬ 
ering forming a sterile narrow margin beyond the outer end of the 
lamellae, the surface of the pileus later glabrescent but in youth 
constantly fibrillose-suhtomentose to tomentose, non-viscid, non- 
hygrophanous to subhygrophanous, smooth, convex, ellipsoid and 
attached at the broader side, or reniform, in larger s^jecimens more 
often reniform than ellipsoid, the margin where it comes closest to 
the substratum always more or less attached to it and eventually 
becoming free, diameter 2-17 mm., most frequently lietween 4- 
10 mm.; lamellae almost “amber yellow” when seen from above in 
young specimens, the edge yellower than the sides which are more 
olive f r fnore brownish than the edge, eventually becoming brown 
from the spiores, comparatively broad (up to 2 mm. in the mature 
specimens), subclose to subdistant, adnexed, or when young also 
often emarginate-adnexed; spore print “Brussels brown”; stipe at 
apex similar in color to the margin of the pileus or the edges of 
the lamellae, below colored like the dorsal portion of the pileus, 
hbrillose-tomentose (or partially so) from the veil, later glabres¬ 
cent at least over most of surface, sometimes indistinctly subannu- 
late, always very small, curved, eccentric, later becoming sublateral 
and comparatively still more indistinct, up to 2 X 1.5 mm.; veil 
initially covering lamellae, later leaving a fibrillose-subtonientose 
sterile margin on pileus and a fibrillose-tomentose or fibrillose- 
flocculose covering on the stipe, sometimes forming a narrow, 
small, indistinct annulus at the line where the fibrils break as the 
cap expands, concolorous or paler than the margin of the pileus; 
context yellowish, bitterish. 

Spores 6-9.3 X 4.5-7.3 ft, the larger and more mature the 
broader they become, tawny-ferruginous-melleous, without depres¬ 
sion, smooth, with a double wall which is not entirely uninter¬ 
rupted at the apex but the apex not truncate and there is no easily 
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discernible gemi pore (or it is indistinct) ; basidia about 26 X 6.3- 
7 /i, four-spored; cheilocystidia very distinct, readily visible in all 
stages of development, hyaline ventricose-ampullaceous, 30-55 X 
8 - 10 . 2 / 1 , thin-w^led, the neck broad and broadly rounded above, 
not incrusted, very numerous and making the edge of the lamellae 
completely heteromorphous, occasionally some cheilocystidia found 
slightly back from the edge but no true pleurocystidia seen; trama 
of lamellae regular; cuticle of repent hyphae with pigment incrusta¬ 
tions ; often a yellow coloring matter exuded when preparations of 
the hymenophore are crushed in ammonia; all hyphae with clamp 
connections. 

On limbs and twigs of dicotyledonous trees and shrubs, often 
seen on Liquidambar styraciflua and Viburnum obovatum in Flor¬ 
ida. growing on fallen wood as well as on dead portions of the 
standing tree or shrub, often high up on the trunk or branches, 
solitary or gregarious, in Florida fruiting in June, July and August. 

This species was described originally from the Bois des Bains 
Jaunes, Guadeloupe, W. I., where Duss collected it ‘‘in sms^^quan¬ 
tity on a pile of indeterminable wood; color yellow, no. 411.” 
Patouillard published it as Crepidotus DassH but the spores are 
not those of a Crepidotus nor are the colors of the carpophores and 
the veil characteristic for any group of species or any single species 
ever recognized in Crepidotus, The spores in that genus are less 
fulvous and the wall is continuous at the apex; the pigments of 
C, Dussii are those of a Flampiula rather than of any other ochro- 
sporous agaric. 

Another species of the genus Pleuroflammula has been described 
under the name of Crepidotus ftammeus Murr. I have seen the 
type specimen from Virginia and a specimen from the Brogdon 
Hammock, Dade County, Florida. Both were determined by W. 
A. Murrill, and were kindly put at our disposal by Dr. Fred J. 
Seaver. They are very close to Pleuroflammula Dussii, espe¬ 
cially macroscopically—^though perhaps still more brightly colored 
—^but differ microscopically in slightly larger spores with less 
developed germ pore, ana, more important, in longer and narrower 
cheilocystidia which are capitate above, and have a yellow to 
brownish-melleous incrustation. The binomial Pleuroflammula 
flantunea (Murr.) Sing. comb. nov. is proposed for this species. 

Although not generally in favor of recognizing as separate gen- 



Singer and Smith: Pholiota Mutabilis 


523 


era groups distinguished from existing genera only by their habit 
(here shape of the stipe) the author thinks that in the present case 
we have a repetition of an analogous case in the Cortinariaceae 
where a tropical genus with strongly eccentric to lateral, often 
strongly reduced stipe, Pyrrhoglossum, is opposed to a genus with 
more or less central stipe and wide distribution all over the climatic 
zones of all continents, Gymnopilus, In both cases, the pleurotoid 
genus is much smaller in size of the fruiting bodies as well as the 
number of species. The hiatus between the centrally stipitate 
group and the pleurotoid group in both cases, i.r., between Pyrrho- 
glossum and Gymnopilus, and bdtween Pleuroflammula and Flam- 
mula, is sharp and distinct enough to separate two autonomous 
though closely related genera. However, whereas Pleuroflammula 
and Pyrrhoglossum are not actually related to each other. Pleuro¬ 
flammula is systematically analogous to Melanotus and certainly 
belongs to the same family as the latter. It represents the hitherto 
missing link in the two parallel series of rusty and dark-spored 
agarics, here combined as Strophariaceae. 

Farlow Herbarium, 

Harvard University, 

Cambridge, Mass. 

Univ. of Mich. Herbarium and 
D kpT. OF Botany, 

Univ. of Mich., Ann Arbor, Mich. 
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FUNGI NOVI DENOMINATI—II 

John A. Stevenson 

The following fungi received from various sources appear to be 
new and are herewith named and described in continuation of a 
previous series (Mycologia 35 : 629-637. 1943)! Types of each 

have been deposited in the Mycolopcal Collections of the Bureau 
of Plant Industry, Soils, and Agricultural Engineering, at Belts- 
ville, Maryland. 

Physoderma paspali sp. nov. 

Maculis brunneis, limitatis, amphigenis, ovalibus vel angularibus, 4~8 mm. 
long.; sporangiis globosis, subglobosis vel breve cylindraceis, utrinque ro- 
tundatis, 18-33 X 15-24 a* ; cpisporio 1-1.5 m crasso. 

Causing aniphigenou*? i^ts on leaf blades, few to many a!Hl more 
numerous near juncture of blade with sheath, oval or angular to 
somewhat irregular and elongated, sometimes coalescing, 4^ mm. 
long, chocolate brown at first (near russet of Ridgway), becoming 
ashen with a diffuse gray-purplish surrounding area, shredding 
with age, disclosing under a hand lens yelldw brown masses of 
sporangia imbedded in the leaf tissues; sporangia spherical, sub- 
spherical or short cylindrical with ends round^, smooth, golden 
brown, 18-33 X 15-24 /x; tuad 1-1.5 /a iliick. 

In living leaf-blades of Paspalum plicatulum Michx. (Gramin- 
eae), Rio Piedras, Puerto Rico, John R. Johnston 4445, June 1912; 
John A. Stevenson 164, Oct. 1913; 6212, Feb. 1917; 6549, June 
1917; 6910, March 14, 1918; Myc. Coll. 71415, March 15, 1918 
(Type), 

This fungus causes a definite, well marked siratting of the host 
leaves. In advanced cases the spots are frequently overgrown by 
Collctotrichum graminicolum (Ces.) G. W. Wils. Bitancourt has 
reported Physoderma sp, on Paspalum millegrana Schrad. in Brazil 
(Inter. Bull. Plant Prot. 12: 52 m. 1938), but without descriptive 
notes. Other species of Physoderma on grasses such as P. seae- 
maydis Shaw and P. gerhardti Schroet. differ in smaller sporangna 
and other distinctive characters. 
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Ustilago speculariae sp. nov. 

Soris in capsulis; sporis nigris, opacts, levibus, globosis vel subglobosis, 21- 
27^ diatn. 

Sori in capsules of host, causing slight distortion, upon rupture 
of enclosing tissues disclosing black dusty spore-mass; spores black, 
opaque, smooth, globose to subglobose, sometimes more irregular 
or elongate, 21-27 fi diameter. 

In capsules of Specularia perfoliata (L.) A. DC. (Campanu- 
laceae), McAlester, Pittsburg Co., Oklahoma, F. W, Pennell 
(10592), May 27, 1920. (Typf Myc. Coll. 71423.) 

This smut appears to be rare, which is perhaps in part accounted 
for by the fact that the clasping leaves of the host effectively con¬ 
ceal the aborted capsules which differ very little in size or color 
from normal ones. No other records have been found of the oc¬ 
currence of smut species on the genus Specularia nor in fact on 
the family Campaniilaceae. 

Entyloma trigonellae sp. nov. 

Soris atnphigenis, maculis rotundati.s vel ovalibus, minutis, 1-2 mm. diam., 
luteolis; sporis sparsis, globosis vel subglobosis, hyalinis vel flavescentibus, 
levibus, 12-16 M diam.; episporio 1.5-2 f* crasso; conidiis non visis. 

Sort in leaves, not abundant, amphigenous, forning minute spots, 
1-2 mm. diameter, circular to oval, light yellow, sometimes with a 
greenish halo upon drying; spores sparse, spherical to subspherical, 
rarely ovoid, hyaline to yellowish, often with evidences of gelatin¬ 
ous envelope which in some cases forms papillae on the spore wall, 
otherwise smooth, 12-16 ft diameter, rarely 12-18x14-15/1; 
spore wall 1.5-2 fi thick; no conidial development noted. 

On living leaves of Trigonella foenum-graecuni L. (Legumino- 
sae), Davis, California, comm. M(i.r W. Gardner, May 1935. 
(Type, Myc. Coll. 71405.) 

Asterina (Englerulaster) phoradendricola Stevenson and 
Pollack sp. nov. 

Coloniis amphigenis, nigris, circularibus, 1^5 mm. latis, vel confluentibus; 
hyphis reticulatis, bninneis^ 4.5-6 m diam.; hyphopodiis paucis, irregulariter 
<lispcrsis, iKm*septatis, sessilibus, hemisphaericis vel breve cylindricis, late ro- 
tundatii, 7-10 longis, 5-7 M latis; thyriotheciis numerosissimis, circularibus, 
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vel confluentHxis, pulvimtiii vd liemisphaaidi, <Xm00i» dimi.: Ugnut 

atro-brumieo, ex hyphii rsdiaatibui irreKtilariter ddd«3(mt|l>iMVwnw9dto » 
eis sessilibus. late ovatis vel mbsphaericis, apanphyiaiii, odM»Qr}i, 4(M8^ 
Hiam ; jpofis oblongit, valde constrictit utriiMiue late rotundatie, tedbuy, atro- 
bnuineis, 26-32 X 12-16 m; eeUMlis subglobosie, eoperiori 14-16# inferior! 12- 
14 m latis. 

Colonies amphigenous, black, circular to somewhat irregular, up 
to S mm. in diameter, frequently confluent and covering large areas 
of leaf surface; mycelium scanty, “cinnamon brown" to “sayal 
brown,” reticulate, meshes angular; hyphae straight, branching ir¬ 
regularly, 4.5-6 fk in diameter, with cells 15-30 /* in length; hypho- 
podia few, scattered, alternate or unilateral, sessile, hemispherical 
to short subcylindrical, broadly rounded above, non-septate, 7-10 n 
long, 5-7/t broad; thyriothecia very numerous, gr^arious, often 
confluent in small groups, uniformly distributed over entire colony, 
circular to subcircular in outline, pulvinate to hemispherical, 60- 
100 (I diameter; covering membrane dark brown, composed of radi¬ 
ating hyphae which dehisce irregularly early in their development 
and are replaced by dark colored slime which encloses strands of 
spherical to elliptical brown cells; basal layer composed of Udiating 
pale brown hyphae; asci one to many in a thyriothecium, sessile, 
thick walled, broadly ovate to spherical, 8-spored, aparaphysate, 
40-48# diameter; spores oblong, broadly rounded at both ends, 
strongly constricted at the septa, almost equally qniseptate, smooth, 
Anally dark brown, but long remaining h}raliln6, 26-32 X 12-16#; 
cells subglobose, upper 14-16# broad, lower 12-14#. 

On living leaves of Ph )iadendron fiave^cens (Pursh) Nutt. 
(Loranthaceae), parasitic on Carya ^ecan (Marsh.) Engler & 
Graebn., Newnan’s Lake, near Gainesville, Alachua Co., Florida, 
Arthur S. Rhoads, Nov. 11,1943. (Type, Myc. Coll. no. 71427.) 
Fifteen additional collections were made by the same collector 
from September 1943 to February 1S>44 from the same host found 
parasitizing various species of Nyssa, Plancra, Prunus, Qucrcus, 
and Xanthoxylum in Alachua, Highlands, Lake, Marion, Putnam, 
and Volusia Counties, Florida. (Myc. Coll. nos. 71428-71442.) 

This species appears to be abundant and widespread, at least in 
the state of Florida, on the common American mistletoe. It is 
characterized by the numerous dull black amphigenous colonies 
which are often confluent to sjich an extent as to cover much of the 
leaf surface. The fut^us is marked by the breaking down of the 
covering membrane of the thyriothecium into a dark colored mu- 
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«aEginoas sHme in which chains of spherical to elliptical brown 
occur. This character places the species in Y. Hoehnel’s 
Bnglerulaster, a genus which later workers have considered more 
appropriately placed as a section of Asterim, a decision in which 
we concur. The present species differs from others named on the 
Loranthaceae, including Asterim loranthicola Syd. and A. loran- 
thacearunt Rehm, by the Englerulaster character and by the spore 
sizes. A. phoradendri P. Henn. has been referred to Asterinella 
by The^ssen, because of the absence of hyphopodia. 

Meliola condaliae sp. nov. 

Colontis amphigenis, circularibus, 2-3 nun. diam.,* hyphis 6-8 m diam., 
ratnis plerumque oppositis; hyphopodiis capitatis alternantibus, oppositis vcl 
unilateralibus, 10-15M longis, 6-7M diam.; hyphopodiis mucronatis sparsis, 
' oppositis vel unilateralibus, 15 m longis; peritheciis globosis, 150-200 m diam; 
ascis evanidis, bisporis; sporidiis quadriseptatis, levibus, obtusis, 37-45 X 12- 
18 M; setis rectis, opacis, usque 400 is, basis 6-7 m crassis, acutis vel duobus- 
pluribus dentatis. 

Colonies amphigenous, but more numerous above, circular, 2-3 
mm. diameter, at times coalescing to cover entire leaf surface, more 
rarely on smaller twigs; mycelium branching commonly opposite, 
but may be unilateral or irr^ular, dark brown, straight, 6-8/a 
diameter (cells 15-24long) ; capitate hyphopodia predominantly 
alternate, but some opposite and tmilateral, short cylindrical to 
narrowly ovate, 10-15 p. lot^, 6-7 p diameter, head cell narrowly 
ovate, 6-7 p diameter; basal cell very short (2-^3 x 4-5 p) ; mti- 
cromte hyphopodia few, ampulliform. opposite or unilateral, IS /a 
long, 5 p diameter (at base); perithecia grouped in center of col¬ 
onies, spherical, finally depressed flattened, verrucose, 150-200 fi 
diameter; asci evanescent, two-spored 45-50 X 24-30 p ; spores 
quadriseptate, deep brown, smooth, somewhat constricted at septa, 
obtusely rounded at both ends, 37-45 X 12-18 mycelial setae 
uniformly scattered over colonies, straight or somewhat flexuous, 
opaque, 250-400long, 6-7 p diameter at base, acute at tips, 
notched or with two to several teeth up to 12 p long. Formula un¬ 
der the Beeli system 31% 3.4222. 

On living leaves and twigs of Condalia obovata Hook. (Rham- 
iiaceae), Brownsville, Cameron Co., Texas, Robert Runyon 3663 
(Type), Feb. 1944; same locality, C. JMansel 57475, March 1944; 
Harlingen, Cameron Co., Texas R. Runyon 4115, Dec. 1945; Ma- 
tamoros, Mexico, D, J. Smith 59943, Dec. 1945. 
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No previous reports have been found of any species of Meliola on 
the genus Condcdia. On the other genera of the Rbamnaceae 
sevei^ species are described, hut all differ in essential characters. 
Meliola rhamnicola Stevens and Tehon described from British 
Guiana on Gouania differs in its diffuse colonies, capitate hypho*^ 
podia which are alternate only, and in the smaller spores. Meliola 
scutiae Speg. described from Argentina on Scutia is even more di¬ 
vergent with opposite h 3 rphopodia, smaller spores, undivided setae 
tips, larger perithecia and shorter setae. 

Phylloaticta malvaviaci sp. nov. 

Maculis circularibus, amphigenis, 2-4 mm. diam., cinereis, atro-brunneo- 
marginatis; pycnidiis epiphyllis, membranaceis, 100-140 m diam.; conidiis 
hyalinis, globosis vel ovalibus, granulosis, 6-9 X 5-7 /*. 

Spots mostly circular, occasionally oval to somewhat irregular, 
showing on both surfaces, but more distinct above, few to many per 
leaf, 2-4 mm. in diameter, with narrow dark brown borfer and 
ashen-gray center above, greenish to cinereous beneath; pycnidia 
numerous, chiefly epiphyllous, scattered uniformly over the spots, 
membranous, 100-140* mm. diatneter; conidia hyaline, globose to 
oval and long ovate, granular, 6-9 X 5-7 fi. 

On living leaves of Malvaviscus drummondii Torr. & Gray (Mal¬ 
vaceae), Brownsville, Texas, C. /. Hansel, Feb. 1944. (Type, 
Myc. Coll. 71411.) ^ 

This fungus and the leaf spot which it causes appear quite dis¬ 
tinct from other species of Phylloaticta previously named on species 
of Malvaceae. Ph. altheina, Ph. hibiscina and Ph. hibisci in par¬ 
ticular differ markedly in character of the spots produced and in 
the shape and dimensions of the conidia. 

Phleospora plucheae sp, nov. 

Pycnidiis amphigenis, foliicolis, innatis, 120-150 m diam.; conidiis hyalinis, 
aseptatis vel uniseptatis rci^ vel curvulis, non constrictis, cylindraceis vel 
subdavatis, 15-40 X 5.5-7.5 k 

Pycnidia few to many, amphigenous in slightly discolored ir¬ 
regular areas on leaves, flask shaped, 120-150diameter, 120- 
200 ft in depth, deeply embedded in host tissue, opening by a wide 
pore (15-25 fi); conidia cirrhose, hyaline, very light pinkish in 



Stevenson: Fungi Novi Denominati —II 


529 


niass, continuous or median uniseptate, variable in shape, cylindri¬ 
cal to long subclavate (approaching subfusoid), with obtuse ends, 
straight to curved, occasionally slightly sigmoid, not constricted at 
the septa, 15-40 x 5.S-7.5 /*, most commonly 2^32 /i in length. 

On living leaves of Pluchea sericea (Nutt.) Coville (Composi- 
tae), Presidio, Texas, 7. H, Russell, March 17, 1944. (Type* 
Myc. Coll. 71404,) 

This species is rather easily overlooked because of the lack of 
distinctly discolored necrotic areas and by the fact that such dis- 
coloratidn as does occur is masked by the pubescence of the host. 
The fungus appears to be none the less effective in bringing about 
defoliation. It differs markedly in its conidia from P. baccharidi- 
cola Speg., the only other member of the genus reported on Com- 
positae. Septoria plucheae Cuba is distinct for the same reason. 

Septoria allardii Stevenson and Pollack, sp. nov. 

Maculis orhicularibus, ovalibus vel angularibus, amphigenis, obscure fulvis 
dein cinereis et fulvotnarginatis, subtus obscure griseo-viridis, 2-5 X 3~10 
mm.; pycnidiis dense gregariis, amphigenis, membranaccis, immersis, globosis 
vel globoso-depressis, ostiolatis, 125-200 m diam.; conidiis acicularibus, hya- 
linis, utrinque acutiu^ulis, non septatis, rectis vel curvatis, 30-45 X 0.5 

Producing circular or oval to angular leaf spots, at limes coales- 
cent to form irregular blighted areas, particularly at the tips, am- 
phigenous, dull brown becoming ashen with definite brown borders, 
dull gray-green beneath, 2-5 x 3-10 mm.; pycnidia amphigenous, 
numerous, imiformly developed over lighter colored portion of 
spots, membranous, globose to globose depressed, immersed in leaf 
tissue, ostiolate, 125-200/* diameter; conidia acicular, hyaline, 
straight or somewhat curved, non-septate, acute at both ends, 30- 
45 X 0.5 /*. 

On living leaves of Melanthium parviflorum (Michx.) S. Wats. 
(Veratrum partnflorum Michx.) (Liliaceae), Elliott Knob, Au¬ 
gusta Co., Virginia, H, A. Allard, June 3, 1934. (Type, Myc. 
Coll. 71443.) The species is named in honor of H. A. Allard the 
collector and long connected with the botanical work of the Bureau 
of Plant Industry. 

Septoria sublineolata Thuem. described* from Russia on leaves 
of Veratrum album differs in many respects from our species, in¬ 
cluding ejiiphyllous, sparse pycnidia in elongated spots and par- 
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ticalarly the size and shape of^the conidia which are given as 
60 X 4/11, rounded-acute at both ends. CyUndrospormm vercOri- 
Hum Sacc. and Wint. known on several species of Veratrum both 
in this country and Europe differs in the character of the fruiting 
bodies as well as in the linear leaf spots and the much larger, sep¬ 
tate conidia. 


Chaetoseptoria wellmanii sp. nov. 

Pycnidiis amphigenis, paucis in quaque macula (i-10), membranaceit, 
120-170 M diam.; ostiolis definitis, circularibus, 15-25 m diam.; setis rectis, 
erectis, 3-6 septatii, S-6 m diam., 90-225 A longis; conidiis hyalinis, aciculari- 
bus, rectis vel curvatis, indistincte septatis, 75-160 X 2.5-4 M. 

Pycnidia few per spot (3-10), scattered, immersed, then par¬ 
tially erumpent, amphigenous, membranous, 120 - 170/1 diameter; 
osHole definite, circular, 15-25/1 diameter; ostiolar setae straight, 
erect, brown, sparingly septate (3-6), 5-6/i diameter, larger at 
the base (up to 9 /i), 90-225 /t long; conidia hyaline, acicular, 
straight or variously curved, obtuse to truncate at one^d, the 
other long acute, sparingly and indistinctly septate, 75-160 y 2.5- 
4/x. 

On living leaves of Pha^eolus vulgaris L. (l,eguminosae), near 
La Ceiba, El Salvador, July 1, 1943, F. L. H'aBinan 126a (Type), 
128; Sacocoyo, El Salvador, July 3, 1943, 136, 137; on living 
leaves of Vigna sinensis Ejidl. (Leguminosae), near Sacocoyo, 
July 3, 1943, 1940; Zapitotan, Aug. 5, 4943,' 424. The fungus is 
associated with circular to somewhat irr^ular leaf spots, com¬ 
monly not over 2-6 per leaflet, and up to 1 cm. in diameter, which 
are occasionally coalescent, dull brown in color at first, but becom¬ 
ing ashen at the center with an indefinite outer dull brown area 
without a definite margin and no appearance of zonation. 

This fungus, which clearly beloi^ in Toon’s previously mono- 
typic genus Chaetoseptoria (Mycologia 29: 444-5. 1937), differs 
from his type species in a number of particulars, including amphi¬ 
genous pycnidia and lodger setae, but more especially in the co¬ 
nidia which are much longer and wider than in C. vignae, and are 
very sparingly and indistinctly septate if at all, with one end long 
acute. I am indebted to Dr; Tehon for an opportunity to study 
the type of his C. vignae, known at present only from Illinois. 
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Ovularia lupinicoja Pollack ^ sp. nov. 

Maculis ainphigcnis, circularibus usque irregularibus, 1-7 mm. diam., brun- 
nei8» arescendo bubalinis, margine rubro-brunneo, zona discolore drcumdatis; 
hyphif hypQphyllis, singulis v. fasciculatis, rectis v. flexuosis, hyalinis, con- 
tinuis, interdum denticulatis; conidiis obovatis usque globosis, continuis, 
hyaliniSy 16-32 X 12-’20 

Producing circular to irregular spots which are visible on both 
leaf surfaces, but more clearly above, 1-7 mm. in diameter, at first 
brown, finally buff at center (0.5-3 mm.) with reddish brown 
maigin surrounded by a second buff to dark brown zone (up to 
4 mtn.j; fungus fruiting usually hypophyllous, white; conidio- 
phores single or in fascicles, hynline, continuous, straight to flex- 
uous, sometimes denticulate, bearing one or more scars where 
conidia have been attached, 20-90 X 4-8 fi ; conidia obovoid to 
spherical, non-septate. hyaline, 16-32 x 12-20/1. 

On living leaves of Lupinus sp. (cf. L. polyphyllus Lindl.) 
(Leguminosae), East ^tanwood, Washington, /?. F. Wilbur, May 
19, 1944. (Type, Myc. Coll. No. 71444) ; L. parviflorus Nutt, ex 
Hook & Arn., Grand Mesa, Colorado, R. W, Davidson 612, July 
12, 1930. 

This is apparently the first record of an Ovularia parasitizing 
Lupinus. Ovularia ? globifera Ell. & Ev. reported on several 
species of Lupinus was transferred to Hadrofrichum as H. globi- 
ferum (Ell. & Ev.) J. J. Davis, Ovularia sphaeroidca Sacc. orig¬ 
inally described on Lotus corniculatus in Europe is reported on 
Lupinus sp. in A. B. Seymour's Host Index of the Fungi of North 
America. Seymour’s citation is based apparently on a record by 
S. M. Tracy and F. S, Earle (in E. L. Greene, Plantae Bakerianae, 
vol. 1, p. 35-36. 1901) of a specimen collected by them in Colo¬ 

rado in 1898 on “living leaves of Lupinus, Chicken Creek, 9000 
feet, July 6, no. 368"* and listed as 0. sphaeroidca. A study of a 
portion of the original collection as issued by Baker, Earle and 
Tracy in their “Plants of Southern Colorado” reveals that the 
fungus is again Hadrotrichum globiferum and not an Ovularia. 

Septonema agaves sp. nov. 

Caespitulis fuscis, late effusss in plagulis j)valibus v. irregularibus, h 3 rpo- 
phytlis; conidiophoris levibus, badiis, septatis, 30 X 3-4 m ; conidiis 1-9- 

^ Flora G. Pollack, Assistant Mycologist, Division of Mycology Dis¬ 
ease Survey, Bureau of Plant Industry, Soils, and Agricultural Engineering. 
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septatis, brevibus, catenulatis, in septii non constrictis, ractis, cylindricia, 
utrinque rotundatis, vemiculosia, atrobadiis, 1S^5 x5-5m. 

Fungus patches hypophyllous, dark brown, broadly effused over 
oval to somewhat irregular leaf spots; conidiophores smooth, light 
brown, branching, septate, up to 30 /a long, 3-4 /t diameter; conidia 
1-9 septate, short catenulate, verrucose, d^ brown, not con¬ 
stricted at septa, straight to slightly curved, cylindrical with both 
ends rounded, deep brown, 15-45 ft long, 5-6 ft diameter. 

On living leaves of Agave americana L. (Amai^llidaceae), Lake 
Ilopango Road, El Salvador, F. L. Wellman 300 (Type), July 25, 
1943. 

This species is constantly associated with very definite oval to 
somewhat irregular brown leaf spots which in dried material at 
least are somewhat raised and with a very definite border. The 
conidia are in short chains which break up tardily and since con¬ 
strictions are very little in evidence, it is often difficult to decide 
just how many conidia go to make up the longer chains, whj^li may 
reach a length of 150/4. 

Septonema agaves appears to l)e distinct from S, olivaceo-ni- 
grum Berk. & Br. described from Ceylon, “apparently on leaves of 
Agave** by the very definite leaf spots and by the longer non- 
constricted conidia. 

Cercospora lonchocarpi sp. pov. 

Maculis amphigenis, subcircularibus dein irregularibus et confluentibus, 
fuligineis, dein'cinereis, fusco-marginatis; mycelio innato, castaneo, septato, 
3-4 A diam.; conidiophoris amphigenis, dense caespitosis, erumpentibus, brun- 
neis, 2C-60 M longis, regularibus vel subdexuosis, stromatibus compactis enatis. 
continuis vel 1-2 septatis; 20-60 X m ; conidiis obclavatis-acicularibus, 
subhyalinis, fumosis vel brunneis dilutis, indistincte septatis, rectis vel cur- 
vatis, 20-75 X 3-4 m. 

Spots amphigenous, at first approaching circular, but soon be¬ 
coming very irregular and often confluent to form large dead areas 
involving much of leaf surface, dull brown at first, finally light tan 
to ashen, with a very definite narrow dark brown circumscribing 
line and a yellow-brown halo 3-S mm. wide surrounding noncon¬ 
fluent spots; mycelium internal, rq^ular, septate, brown, 3-4/4 
diameter, forming compact subepidermal stromatic areas, 30-60/4 
in diameter; conidiophores amphigenous, densely to very densely 
tufted, rupturing the epidermis, regular to subflexuous, 20-60/4 
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long, 3-5 II. diameter, brown, continuous or uni- to biseptate; aris¬ 
ing from a compact tuberculate stroma, conidia obclaVate-adcular, 
subhyaline to smoky or very light brown, indistinctly few to many 
septate, straight or curved, sometimes sigmoid, 20-75 X 3-4 /*. 

On living leaves of Lonchocarpus nicou (Aubl.) DC. (Legumi- 
nosae), Belem, Para, Brazil, W. A. Archer H-464 (Type), Feb. 
14, 1945; L. nicou, Quista Cocha, 17 miles west of Iquitos, Peru. 
Bowen S. Crandall 3217a, June 22, 1944; L. urucu Killip and A. 
C. Sm., Belem, Para, Brazil, W. A. Archer H-428, July 6, 1942; 
L. chrysophyllus Kleinh. Wauna, Koriabo River, Brit. Guiana, 
W. A. Archer H-249, July 20, 1934. 

This leaf-spot inducing fungus appears to be common and wide¬ 
spread wherever the host genus is grown in northern South Amer¬ 
ica. Dr. Archer reports it as causing considerable defoliation at 
times and it may well become of economic concern in laige plant¬ 
ings. 

Plant Industby Station, 

Beltsville, Maeylanu 



SOME TAXONOMIC NOTES ON THE 
HIGHER FUNGI 

Lindsay S. Olive 
(with 4 figures) 

This paper brings together* a miscellaneous assortment of notes 
on various fungi collected by the author in different localities in 
this country. A few have been rarely collected and are redescribed 
here. A new Tremella, particularly interesting from the standpoint 
of its parasitism of another gelatinous Heterobasidiomycete, is de¬ 
scribed. 

ASCOMYCETES 

Nadsonia fulvescens (Nads. & Kon.) Syd. (fig. 1: na% 1-13) 

This yeast was found by the author on May 30, 1945, at Belts- 
ville, Maryland, in the sap of Betula nigra L.,,which was exuding 
from a wound high up on the tree add falling bi^to leaves lying on 
the ground. This appears to be the second t^eport of the genus 
Nadsonia outside Europe. The yeast gprew in the form of con¬ 
spicuous white or cream-coJcjred }>atches, which were foamy in ap¬ 
pearance. Other fungi were mixed with the yeast, but the latter 
was the predominant species. 

The writer’s identification of the organism was confirmed by Dr, 
J. N. Couch, who (1944) redescribed the fungus and gave its his¬ 
tory. His is apparently the first report of Nadsonia in this country. 
Couch found the yeast at Chapel Hill, North Carolina, growing in 
great abundance in the slime flux of recently cut birch trees. 

The Maryland collection was obtained in pure culture on com 
meal agar, on which it grew well in the form of smooth, creamy 
white colonies, and sponAated abundantly within a few days. Micro¬ 
scopic observation revealed the presence of budding v^etative cells 
(fig. 1; nos. 1 & 2) mixed with numerous cells in the process of 
ascospore formation (fig. 1: nos. 3-13). As previously described, 
ascospore formation is commonly preceded by the production of a 
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bud at each end of a cell, the middle cell becoming the female ga¬ 
mete, one of the buds becoming the male gamete, and the other 
bud the ascus (fig. 1: nos. 3 & 4). The male gamete then empties 
into the female cell and both migrate into the ascus where a single 
ascospore is formed (fig. 1: nos. 5, 6, 12). According to Nadson 
and Konokotine (1926), the process is accompanied by a nuclear 
fusion and meiotic division, only one of the four resulting nuclei 
persisting to become the nucleus of the single ascospore. These 
authors reported variations of this process in which two to four 
nuclei'might persist, with the formation of an equal number of 
ascospores. I have also found Variations in which two to four asci 
appear, each with a well developed ascospore (fig. 1: nos. 7, 8 , 10, 
11). Sometimes a single ascus is found to contain two or three 
spores (fig. 1: nos. 9, 13). The ascospores measure 4.5-S.4/1 in 
diameter. These dimensions fall within the measurements given 
in previous descriptions of the fungus. 

Melanospora interna Tehon & Stout (fig. 1: nos. 14-18) 

During the writer’s recent employment with the Emergency 
Plant Disease Survey of the United States Department of Agri¬ 
culture, a shipment of diseased peanut pods from North Carolina 
was tieceived from Dr. Alton E. Prince, also in the employ of the 
Survey. The material was collected in October, 1944. Peanuts 
in two of the collections were found to contain perithecia, both 
outside and inside the pods, of a fungus belonging to the genus 
Melanospora. No other fungal growth was apparent to the un¬ 
aided eye at that time, but when the pods were placed in* a moist 
chamber a species of Fusarium began to sporulate abundantly over 
the diseased areas. Whenever a transfer of the Melanospora to 
agar was attempted, the Fusarium invariably accompanied it, or 
else the transfer iailed to develop altogether. Single spore cultures 
were attempted without success. Some ascospores, which had al¬ 
ready begun to produce germ tubes when taken from a mixed 
growth, discontinued development when placed alone on nutriqnt 
agar. But whenever the Fusarium accompanied the transfer to fhe 
same agar medium, the Fusarium and Melanospora both grew, the 
latter producing numerous golden yellow perithecia plainly visible 



536 


Mycologia, Vol. 38, 1946 


throughout the white flocculent mass of Fusarium h 3 rphae and usu¬ 
ally well above the surface of the agar. 

Thus it appears that the Melanospora is a parasite on the Fu- 
sarium. In culture the latter seemed to suffer very little damage 
from this relationship. Nothing is known about the possible in¬ 
fluence of the Melanospora in checking growth of the Fusarium in 
nature, but it does not seem likely that it would have much effect 
upon it. It is obvious that the Fusarium is the important agent 
in causing pod-rot in the diseased peanuts. 

A careful study of the Melanospora revealed that it is identical 
with M. interna Tehon & Stout (1929) which was described by 
these authors as occurring in rotting roots of tomato. Although 
the fungus was then believed to be the cause of this root-rot, ex¬ 
periments in culturing it would probably have shown that it was 
growing on a Fusarium, which was in turn the chief cause of the 
disease. 

The following characteristics based on observations of theTfcngus 
on peanut pods as well as in mixed cultures' with Fusarium, are 
here included for the benefit of those who might encounter it when 
studying diseases caused by Fusarium. Perithecia 125-300 in 
diameter; rostrum present, not setose, or with riiort setae at the 
apex, 35-50 X 34-110/*; asci clavate, 20-24 X 53-72 /*; ascospores 
8.5-^10.5 X 20-23 /*, spindle-shj^iped, conspicuously guttulate, choc¬ 
olate brown, outer wall often revealing a reticulation. In the first 
cultures of the. fungus numerous hyphae with phialides which pro¬ 
duced small globose phialospores were observed. These did not 
reappear in later cultures, but are believed to belong to the Mclano- 
spora life cycle. They have been reported by other investigators 
for various species of Melanospora. The characteristics given here 
agree very closely with those given by Tehon and Stout (1929) in 

Fig. 1 . Nadsonia fulvcsccns (nos. 1-13). 1, 2, budding vegetative cells; 
3-6, stages in ascospore formation; 7-11, variations in ascospore formation; 
12, one-spored ascus; 13, two-spored ascus. Melanospora interna (nos. 14- 
18). 14, hypha bearing phialides and phialospores; 15, perithecium; 16, 
group of mature and immature asci; 17, mature eight-spored ascus; 18, a-f# 
mature ascospores showing oil droplets; f, surface view of ascospore showing 
reticulated outer wall. (All drawings X 945, except 15, X 300, and 16 and 
17, X 450.) 
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the original description. However, the phtalides and pliialoqxtres 
were ncrt reported by these authors. 

Two other species of Mekmospora which have been reported to 
be associated with FusofiutH in root-rots are M . ffugophild Pcgl. & 
SafT. in decaying roots of squash and melon, and M, asckpiadis 
Zerova on underground parts of a milkweed. TTie latter was 
proved to be parasitic on Fusarium solani. Both species are defi¬ 
nitely closely related to Af. interna, but tire latter differs from both 
in several important respects. Apparently neither Af. rhizophila 
nor M. asclepiadis has been reported in this country. 

BASIDIOMCYTES 

SiROBASiDiUM SANGUiNEUM Lagcrh. & Pat. (fig. 2: nos. 1-11; 

4, A) 

This fungus was collected during the winter of 1944-1945, in a 
wooded area behind the Plant Industry Station at Beltsvill^l^J^ary- 
land. It was growing on the underside of a decorticated frondose 
limb lying on the ground. This appears to be the second record 
of its occurrence in North America. Coker (J928) found it in 
North Carolina. More recently Martin (1936) described a speci¬ 
men of it from Australia. Originally it was described from Ecua¬ 
dor by Lagerheim and Patouillard (1892) and is the type species 
of a new family, based primar^y on the seriate nature of the longi¬ 
tudinally or obliquely septate basidia. 

The fruiting bodies of the Maryland collection grew in inter¬ 
rupted patches for a distance of about a foot or more. They are 

Fig. 2. Sirobastdium sanguincum (nas. 1-11). 1, series of three basidia; 
2, 3, four-celled basidia, showing oblique, vertical, and transverse septa; 4, 
top view of a longitudinally septate, four-celled basidium; 5-7, basidia sporu- 
lating; 8, four-celled basidhim with transverse and oblique septa; 9, threc- 
celled and two-celled basidia in a series, the three-celled one sporulating; 10, 
four-celled basidium, transversely septate, and two-celled basidium in a series; 
11, basidiospores. Tremelia^ myeophaga var. abscura (nos. 12-25). 12, 
group of basidia and hyphae among the probasidia of Dacrymyces sp.; 13, 
branched hypha with haustorial branches applied to the Dacrymyces hyphae 
(a); 14-16, basidia; 17, basidium sporulating; 18,.basidiospores, one of 
which is producing a secondary. fqx)re; 19-21, conidiophores producing 
conidia; 22, basidium and conidiophore on same hypha; 23, conklia; 24, 
hypha with clamp connection and haustorial branch; 25, empty basidium of 
the parasitized Dacrymyces. (All drawings X 1173.) 
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gelatinous, convoluted and gyrate, and light tan to reddish amber 
in color. These fructifications are conspicuous when moist but 
become considerably shrunken and dark reddish brown on drying. 
The fungus was found during the winter of 1944-1945 but was not 
sporulating. It was left outdoors until March 9, 1945, when it 
was examined and found to be sporulating abundantly. 

The basidia appear singly or in chains of two to four and are 
longitudinally, obliquely, or transversely one- to three-septate. 
They range in shape from oblong or spindle-shaped to nearly glo¬ 
bose, and measure 11-12.5 X 12.5-20 (32.5) /t. Basidiospores are 
mostly rather narrow-elliptic, 5-8 X (11) 12-23.3/i, and are budded 
out directly from the basidial cells or produced on short protru¬ 
sions, which, however, do not appear to be true sterigmata. Most 
of these characteristics agree rather closely with those given by 
Lagerheim and Patouillard, Coker, and Martin. 

The extreme variations in basidial types in Sirobasidium sangu- 
ineum are striking. The basidia are two-, three-, and foti%-celled, 
with the two-celled forms predominating and the four-celled next 
in abundance. The septa may be arranged longitudinally obliquely, 
or transversely, the oblique septation probably being most common. 
Four-celled basidia with all three septa transversely arranged are 
not uncommon. Therefore, from the standpoint of septation, the 
basidial forms range, in the same fungus, from the Tremella type 
to the Auricularia type. It is the occurence of such Heterobasidio- 
mycetes as the present species which tend to emphasize the phylo¬ 
genetic relationships between tremellacequs and auriculariaceous 
forms. 

Tremelt.a mycophaga Martin var. obscura nov, vat. (pig. 2*. 
nos. 12-25) 

In fnictificationibus Dacrymycis parasitica. Conidiis ellipticis, 1.6-3.9X 
3.3-7.8 m; basidiis subglobosis vel pyriformis, &-11.7 X 9.8-15.0 basidio- 
sporis 4.2-6.5 X 5.9-9.1 m. 

Parasitic within the fructifications of Dacrymyces, Hyphae with 
clamp connections and numerous haustorial branches with swollen 
bases which often appear to be composed of double clamp connec¬ 
tions. Conidiophores present or absent, usually phialid-like and 
with basal clamp connections, sometimes occurring on the same 
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hyphae with basidia, conidia elliptical, 1.6-^.9 X 3.3~7.8 /k. Basidia 
sut^lobose to pyriform, with or without basal clamp connections, 
mostly four-celled, frequently two-celled, the septa vertical to ob¬ 
lique in arrangement, measuring 8-11.7 X 9.8-15.0/*; basidiospores 
subglobose to obovate, apiculate, 4-2-6.5 X 5.9-9.! /*, germinating 
by repetition. 

Parasitic within the fructifications of Dacrymyces minor Peck 
on decorticated frondose wood and D, deliqnescens Duby on cedar. 
Deciduous woods on University of Georgia campus, Athens, Geor¬ 
gia, October 23 and 25, 1945. 

This fungus was described by me in another paper (1946) as 
Tremella sp., parasitic within the fructifications of Dacrymyces 
minor Peck. This first collection wasLmade at Chapel Hill, North 
Carolina, in March, 1944. No conidiophores or conidia were found 
in the Chapel Hill specimens, and the fungus was then thought to 
be most closely allied to T. tubercularia Berk., which has been re¬ 
ported as growing from the stromatal cavities of sphaeriaceous 
fungi, probably as a parasite. Conidia have not been found in the 
latter species. Moreover, T. tubercularia has distinct fructifica¬ 
tions, and there are some differences between it and the present 
species with regard to size of basidia and basidiospores. 

Tremella mycophaga, however, possesses conidia and grows on 
the fructifications of Aleurodiscus amorphus, apparently as a para¬ 
site (Martin, 1940). The measurements of basidia and basidio¬ 
spores vary slightly from those of the new variety, but no out¬ 
standing differences were observed. I have examined a specimen 
of r. mycophaga sent to me by Dr. Martin and have found that 
there is another interesting similarity between the two fungi. The 
hyphae of T. mycophaga give rise to structures resembling the 
characteristic haustorial branches of the new fungus. 

Two important differences exist between these two fungi. T. 
mycophaga possesses distinct fructifications, while the new variety 
does not; that is, T. mycophaga var. obscura grows within the 
fructifications of Dacrymyces and has no distinct form of its own. 
Furthermore, the conidia of T, mycophaga are mostly-subglobose. 
whereas those of the new variety teni^to be more elliptical. It may 
be that these differences are sufficiently outstanding to justify the 
establishment of a separate spedrs for the fungus. However, in 
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the l^ht of present information, I do not bdievc that it should be 
raised above varietal rank, 

Tbemella MESENTERiCA (S. F. Gray) Pets. 

The fructifications of the specimen at hand are firmly gelatinous, 
light yellow to bright yellow, mostly with a few flattened and some¬ 
times hollow lobes, and measure 0.8-2 cm. in diameter. Conidia 
appear abundantly in the hymenium along with basidia which meas¬ 
ure 13.6-16.4x15.5-23.3/*. Basidiospores measure 7.8-9.7 x 
9.7-13.6 (15.5) /*. 

The fungous in several respects resembles very closely descrip¬ 
tions of r. lutescens (Pers.) Fries. Coker (1920) suggests that 
T. mesenterica and T. lutescens n^y be the same species. At pres¬ 
ent, the writer accepts the taxonomic treatment of Martin (1944) 
who separates them mainly on the basis of the presence of conidia 
only in T, mesenterica. The latter has apparently not been here¬ 
tofore reported in North Carolina. Sto 

Growing on corticate frondose branches, mountainous area be¬ 
tween Old Fort and Bat Cave, North Carolina, July 31, 1945. 

Dacrymyces punctiformis NeuhofF 

Numerous, small, light brownish-yellow to brown, gelatinous 
fructifications of the fungus were found growing on decorticated 
pine wood. These fructifications were at first pulvinate, but soon 
become disc-shaped and concave in the center, and some had an 
irr^ular, undulate margin. Th^ are attached by a central point 
and are not confluent. This aiq)ears to be our smallest species of 
Dacrymyces, measuring 0.4-U mm. in diameter and drying to 
small, almost invisible amber-colored or dark brown masses. 

Clamp connections are abundant and prominent in this material. 
Basidia are two-pronged and typical for the group; basidiospores 
measure 3.9-5.2 X 9-13.5 /*, are reniform, and become one- to 
three-septate. , One fructification was parasitized internally by a 
Tremella-WV.^ fungus believed to be Tremella mycophaga var. 
obscura, but it was not sporulating. 

Collected on old pine wood lying on the ground, mountainous 
area between Old Fort and Bat Cave, North Carolina, July 15, 
1945. 
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tlrfs qwcies of Dacrymyces is probably not uncommon in our 
area, but is easily overlooked because of its small size. There does 
not to be an earlier published report of its occurrence in 
North Carolina. 

Guoeotuiasnella pinicola (Bres.) Rogers (fig. 3; nos. 1-9; 
4, B) 

The fungus was found growing on the under surface of an old 
oak limb where it covered the bark and some old leather-fungi over 
a considerable area. The fruct^cations measure 40-100/t in 
thickness and are indefinite in extmt, sordid gray to purplish gray 
in color, gelatinous, and with an undulate or rugose surface. They 
dry to a thin, black or very dark gray, rough and often carbona¬ 
ceous layer. 

The hyphae are without clamp connections, no gloeocystidia are 
present, and basidia are mostly in fascicles, forming a rather com¬ 
pact hymenium. They are clavate or clavate-capitate, and meas¬ 
ure 8.1-9.6 X 10.4—17.1 /u. The epibasidia are two to four in 
number, usually four, and measure 6.3-7.2 X 8.1-12.6 The ba- 
sidiospo/es are mostly subglobose to obovatc, 4.5-5.9 X 5.9-8.4 /» 
and germinate by repetition. 

Collected on Querctis rubra, Raleigh, North Carolina, December 
10, 1944. 

The writer is grateful to Dr. G. W. Martin for his identification 
»)f the fungus. The above measurements compare very well with 
those given by both Martin (1944) and Refers (1933). Martin 
emphasizes the extreme variability of the fungus in nature. This 
is true with respect to color, texture, and thickness of the fructi¬ 
fications, as well as from the standpoint of microscopic characters. 
This is apparently the first report of the species from the South¬ 
eastern States. 

Nioularia castanea Ell. & Ev. (fig. 3: nos. 10-23; 4, C and D) 

Granularia castanea (Ell. & Ev.) White. 

This interesting fungus has until now been known only-from its 
original locality. It was found growii^ at Newfield, New Jersey, 
by Ellis in 1883. White (1902) examined the type specimen and 
described it as Granularia castanea, 1 am following the treatment 
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of Coker and Couch (1928) who prefer to retain the generic tuune 
Nidularia Fries. They state: ‘‘Miss White uses the name Granur 
laria Roth, but as Fries and Tulasne use Nidularia and the latter 
clearly defines the genus as now used we retain the latter name. 
Both names antedate Persoon.” 

The fungus was found growing in scattered groups on the under¬ 
surface of an old piece of rotting canvas along with Helicosporium 
aureum (Cda.) Linder. The latter fungus was identified by Dr. 
W. W. Diehl. The description of the present collection of Nidu¬ 
laria castanea follows: 

Peridia small, 0.5-1 mm. in diameter, white, the peridial mem¬ 
brane very thin, almost arachnoid, eventually disappearing and 
leaving the peridioles bare; peridioles 5-50 in a peridium, chocolate 
brown, discoid, measuring 0.21-0.42 mm. in diameter, without a 
funiculus, surrounded by a glutinous substance. 

Numerous clamp connections were observed on h3rphae of the 
fungus. Relatively large gelatinizing cells are found in tl^ walls 
of the peridioles. The hymenium is composed of proliasidia, ba- 
sidia, and a number of variable sterile structures; the latter varying 
from slender paraphysis-like structures with or without an en¬ 
larged, thick-walled base to enlarged thick-walled cells which may 
represent metamorphosed basidia and whose pieasurements are 
6.3-10.4 X 9.5-13.5 ft, some probably smaller and'easily confused 
with the larger basidiospores. The basidia are clavate, usually 
ha^e a slender stalk, sometinjes have a gelatinous sheath at the 
base, and are mostly fpur-spored, but sometimes two- or three- 
spored. They measure 4.5-7.2 X 11.7-26.1 The sterigmata 
are short or apparently obsolete tb conspicuously elongated, and 
the basidiospores are rather broadly elliptical or obovate, hyaline, 
thick-walled, smooth, and measure 4.1-6.5 X 5.9-8.2 ft. 


Fig. 3. Gloeotulasnella pinicola (nos. 1-9). 1, upright hymenial hyphae 
bearing basidium and probasidia; 2, 3, probasidia; 4, basidium producing 
epibasidia; 5, basidium with germinating epibasidia; 6, 7, groups of basidia 
in various stages of development; 8, epibasidium producing a basidiospore; 
9, basidiospores, one of which is germinating by repetition. Nidularia cas¬ 
tanea (nos. 10-23). 10, group of probasidia, basidia, and slender para- 
physes; 11-15, basidia sporulating, those in 14 and 15 with gelatinous sheaths 
at their bases; 16, thick-walled cells produced in the hymenium; 17, thick 
walled, long-stalked element presumably produced in the hymenium; 18, 19, 
I>arts of the structures with enlarge, thick-walled bases; 20, basidiospores; 
21, hyphal fusion; 22, thick-walled gelatinizing cells from the walls of a 
peridiole; 23, hypha with clamp connections. (All drawings X945.) 
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Fic. 4. PhotomicrQgraphl. A, Sirobastdium tanguineum on piece of 
dead wood (X 5); B, GloeotuUunella pitticola on baiic of dead oak limb 
(X 10); C, D, Nidularia casUmea, peridia on rotting canvas (X8). Note 
die group of naked peridioles, following the duintqtration of the thin peridial 
wall, in D (arrow). 
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White gives .the spore measurements as 3-6 X 4-7 ft ,; whereas 
Cc^er and Couch find them to be 4.5-7 X 6-9 /t. N. castanea is 
leasily distinguished from N. pulvinata (Schw.) Kuntze, by the 
tnudi smaller peridia and peridioles of the former. According to 
Coker and Couch, it is the only other species found in our area. 

Collected near the Plant Industry Station, Beltsville, Maryland, 
May 22, 1945. 

Division of'Bioixk:ical Science, 

UfitVERSiTY OF Georgia, 

Athens, Georgia 
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PHOTOGRAPHS AND DESCRIPTIONS OF 
CUP-FUNGI XLII. GORGONICEPS 

Fred J. Seavsr 
(with 2 figures) 

The genus Gorgoniceps comprises a group of inoperculate cup- 
fungi in which the apothecia are usually so minute that they are 
often overlooked by the collector. They are usually rather bright 
colored or, at least, not very dark, and usually soft and waxy. 

Although the apothecia are minute, the spores are often un¬ 
usually large and resemble those of the genus Godronia, How¬ 
ever, in Gorgoniceps the apothecia are always superficial whereas 
in Godronia they are erumpent. A number of species hang^been 
encountered and doubtless there are many more. Those that are 
known to the writer are listed here. 

(^RGONiCEPS Karst. Myc. Fenn. 1: 15. 1871. 

Belonopsis Sacc. Syll. Fung. 16: 752. 19Q2. 

Apothecia sessile or short-stipitate, soft and waxy, yellowish or 
ochraceous, turbinate to subdiscoid or sct^ellate, seldom exceeding 
2-3 mm. in diameter and often less than 1 mm.; asci cylindric to 
clavate, t 3 ^ically eight-spored; spores elongate, filiform, fusiform, 
or vermiform, usually becoming multiseptate, hyaline; paraphyses 
filiform, enlarged above and often branched. 

Type species, Gorgoniceps aridula Karst. 

The genus Apostemidium which is usually treated with the Geo- 
glossaceae is close to the present genus and some regard them as 
synonymous. Durand, however, treated them as distinct and 
retains the former with the Geoglossaceae because of its general 
resemblance to Vtbrissea. 

Spores filiform; occurring on bark and cones or leaves of conifers. 


Spores 2.5-3 X 65 m, 16-20-8eptate .1. G, aridula. 

Spores 2 X 35-40 m, 3-4-8eptate.2. G. Pumlionis. 

Spores 1 X 12-15 M, on leaves of Finns .3. G. ontariensis. 
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Spof«» cylindric fusoid or davate, occurring on rotten deciduous wood, i)alm 
stems and bamboo. 

Spores 3-4 X 30-37 m...4. G, iou'cnsis. 

Spores 5-7 X 40-45 ..5. G. conflucus. 

Spores 9-10 X 50-55 M.6. G. jamaicensis. 

1. Gorgoniceps aridula Karst. Myc. Fenn. 1: 185. 1871. 

Apothecia gregarious or scattered, sessile or contracted into a 
very short, stem-like base, bluish-hyaline^ when dry pale brownish, 
reaching a diameter of 0.3-0.8 mm.; hymenium bluish-hyaline or 
pallid, pAane or convex; asci clavate, attenuated above and tapering 
below into a stem-like base, reaching a length of 100-125/1 and a 
diameter of 15 /i; spores fasciculate, filiform, straight or curved, 
becoming septate (the nunil)er difficult to determine but appar¬ 
ently 16 to 20). reaching a length of GS^/i and a diameter of 2.5- 
3 fjL ; paraphyses filiform about 2 /i in diameter. 

On coniferous bark and scales of Pinus pungens. 

Type locality: Europe. 

Distribution : Pennsylvania; also in Europe. 

Illustrations: E. & P. Nat.-Pfl. 1^: 208, /. 163 A; Rab. 
Krypt.-Fl. V: 652, /. 7-5. 

The only American specimen of this species seen is one collected 
by Dr. C. O. Overholts and P. Spaulding (No. 10795) in Pennsyl¬ 
vania. 'The plants arc minute and the species is probably more 
common than indicated by the material at hand. 

2. Gorgoniceps Pumilionis Rehm in Rab. Krypt.-Fl. 1*: 692. 

1896. 

PesictUa Pumilionis Rehm, Hedwigia 21: 115. 1882. 

Dermatella Pumilionis Sacc. Syll. Fung. 8: 490. 1889. 

Apothecia gregarious, sessile or contracted into a short, stem-like 
base, at first rounded, expanding and becoming scutellate, pale 
cinereous, becoming; brownish-yellow, reaching a diameter of 0.1- 
0.3 mm.; asci clavate, reaching a length of 75-80/i and a diameter 
of 6-7/t, attenuated above and gradually tapering below into a 
stem-like base; spores filiform, becoming septate (theiiiumlier of 
septa usually 3 or 4), 2-2.5 X 35-40 fi; paraphyses filiform, abotit 
1.5 in diameter. ' ^ 

On cones of conifers. 

Type locauty : Europe. 
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DiSTftiBUtioN: Colorado; also in Europe. 

Exsiccati : Clements, Crypt. Form. Colo. 290. 

The only American specimen of this species seen is the Clements 
specimen referred to above on scales of Picea sp. 

3. Gorgoniceps ontariensis (Rehm) Hoehnel, Mitt. Inst. Hochs. 

Wien 3: 106. 1926. 

Pczisella ontariensis Rehm, Ann. Myc. 11: 167'. 1913. 

Apothecia scattered, sessile, at first globose expanding becoming 
cup-shaped, finally discoid, contracted at the base, 0.5-1.5 mm. in 
diameter, pale yellowish-white, externally floccose; hymenium 
plane or nearly so, pale rose-colored; asci clavate, reaching a 
length of 45 and a diameter of 6-7 ft, eight-spored; spores filiform, 
overlapping in the ascus 1 X 12-15 /t; paraphyses filiform, hyaline, 
1.5 ft in diameter below, enlarged above to 3 ft. 

On needles of Pinus resinosa. ^ 

Type locality: East Shore of Lake Huron, Ontario. 

Distribution : Known only from the type locality. 

Exsiccati : Rehm, Ascom. 2030 (apparently part of type mate- 
rial). 

4. Gorgoniceps iowensis Rehm, Ann. Myc. 4 i 336. 1906. 

1 

Apothecia scattered, at first sul)globo^, sessile or contracted 
into a very short stem, expanding apd becoming patellate, whitish, 
with a slight grayish-green tint when dry, pale-brownish, reach¬ 
ing a diameter of 0.2-^),5 mm.; asd clavate, reaching a length of 
80-100/4 and a diameter of 10-12/».iipores subcylindric or clavate, 
straight or curved, becoming 7«scmte, hyaline, 3-4 X 30-37 /x; 
paraphyses filiform, slightly enlargra above. 

Upper figure. Gorgoniceps aridula. Photographs of several scales from 
cones of Pinus punyens collected in Pennsylvania by L. O. Overholts. At 
the left, drawing of an ascus with spores. Above, drawing of one apothecium 
enlarged; also one spore isolated. 

Lower figure. Gorgoniceps confluens. Photographs of rotten wood bear¬ 
ing apothecia, with drawings of Aree apothecia below, much enlarged. At 
the right, an ascus with spores. Above, one spore isolated. Photographed 
from typt material collected in Bermuda by Stewardson Brown, N. L. 
Britton and F. J. Seaver in the winter of 1912. 
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Specks of Gorgoniceps 
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On rotten wood. 

Type locality: Mt. Pleasant, Iowa. 

Distbibutiqn : New York and Iowa. 

Illustration : Bull. Lab. Nat. Hist. State Univ. Iowa 6: pi. 
26. f. 2. 

5. Gorgoniceps cdNFLUENs Seavcr & Waterston, Mycologia 32: 

399. 1940. 

Apothecia gregarious, occasionally crowded and several fusing 
together, sessile or contracted into a very short, stem-like base, 
whitish or bluish-white, remaining light-colored .or becoming darker 
when dried, reaching a diameter of 0.5 mm., soft and waxy; hy- 
nienium plane or slightly convex, similar in color to the outside 
of the apotheciuni; asci broad-clavate, with a very short, stem-like 
base, attenuated at the apex, reaching a length of 100 fi and a 
diameter of 14 ft, eight-spored; spores bunched together and over¬ 
lapping, cylindric, fusoid or su))clavate, straight or more often 
curved or double curved, becoming seven-septate, 5-7 X 4ftt45 ft; 
paraphyses filiform, about 2 ft in diameter. 

On rotten wood and on palm stems. 

Type locality: Bermuda.: 

Distribution : Known only from the type locality. 

Type collected in Bermuda by Stewardson Brown, N. L. Britton 
and Fred J. Seaver (No. 1487) Nov. 29-Dec. 14, 1912. This is 
very similar to G. iowensis Rehm, which was described from mate¬ 
rial collected by the author in Iowa. The spores of the Bermuda 
specimens seem to be larger. Also collected in Paget Marsh on 
stems of native palm, Seaver & Waterston 62, 

6. Gorgoniceps jamaicensis Seaver, sp. nov. 

Apotheciis gregariis vel confluentibus, sessilibua vel subsessilibus, sub- 
citrinis, 0.5 mm. diam.; hymenium planum vel concavum; ascis clavatis, 
S-sporis, 20 X 140 ; sporis faaciculatis, subcylindraceis, vel clavatis, S^IO X 
50-55 M, 7-septatis; paraphystbus filiformibus, 2/* diam. 

Apothecia gr^arious or crowded, occasionally several coalescing, 
sessile or nearly so, becoming patellate, in dried specimens pale 
yellowish-amber, semitranslucent, reaching a diameter of 0.5 mm.; 
hymenium plane or slightly concave; asci clavate, eight-spored, 
reaching a length of 140 /a and a diameter of 20 /a, tapering below 



THE GENUS STOMIOPELTIS 
(HEMISPHAERIACEAE) ^ 

E. S. Luttrell 
(with 21 figures) 

In thfSf vicinity of Experiment, Georgia, in 1942 a heniisphaeria- 
ceous fungus was found causing^ an olive blotch of the canes of 
Arundinaria tecta (Walt.) Muhl. This fungus appeared to be an 
undescribed species of Stomiopeltis. In order to determine its 
position in the genus a study was made of all previously described 
species of Stomiopeltis, < This study has resulted in a revision of 
the genus. 


TAXONOMY 

The genus Stomiopeltis was established by Theissen (1914) to 
receive a single species, S. aspersa (Berk.) Theiss., which was 
transferred to the Hemisphaeriaceae from the genus Calothyrium 
in the Microlhyriaceae. Stomiopeltis, along with two related gen¬ 
era er^ted at the same time, Stomiopeltella and Plochmopeltella, 
was placed in a new subfamily of the Hemisphaeriaceae, the Ploch- 
niopeltineac. The Plochmopeltineae were distinguished from the 
two existing subfamilies of the Hemisphaeriaceae, the Dictyopel- 
tineae and the Thrausmopeltineae, by the presence of a dark-colored 
superficial mycelium and by the structure of the shield of the asco- 
carp. This was described as being “hyphis maeandrice sinuosis 

^ Paper No. 150, Journal Series, Georgia Experiment Station. 

I am grateful to Dr. David H. Linder for his advice during the course of 
this study and in the preparation of the manuscript, to Dr. John A. Steven¬ 
son and Dr. B. B. Higgins for their criticisms of the manuscript, to Dr. 
Rolf Singer for checking the Latin diagnosis, and to Dr. David H. Linder, 
Harlow Herbarium, Harvard University, Dr. Fred J. Seaver, NaUr -^ork 
Botanical Garden, Dr. John A. Stevenson, Bureau of Plant Indostry, Dr. 
Neil E. Stevens, University of Illinois, Dr. A.^A. Bitancourt, Institute Bio- 
16gico, S&o Paulo, Brazil, and Dr. E. J. Salisbury, Royal Botanic Garden, 
Kew, England, for their kindness in furnishing specimens from the herbaria 
of their respective institutions. 
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contexta” (Theissen 1914) or “tnaeandrisch (dectendiymatische” 
(Theissen and Sydow 1917). Stomiopeltis was distinguished from 
other genera of the Plochmopeltineae by the presence of paraphyses. 
Since that time the following six species of Stomiopeltis have been 
described: 6'. rubi (Fckl.) Petr. (Petrak 1923), 5*. cassiae Mendoza 
(Stevens and Manter, 1925), S. heteromeris Syd. (Sydow 1927), 
S. pkilippinensis Syd. (Sydow and Petrak, 1931), 5". chilensis 
Syd. (Sydow 1932), and S. citri Bitan. (Bitancourt 1934). 

As Bitancourt (1934) has pointed out, the va^eness of the de¬ 
scription of shield structure in Stomiopeltis and the lack of illustra¬ 
tion of it have resulted in different interpretations of the genus by 
later authors and in their inclusion of fungi of diverse structure in 
Stomiopeltis. Examination of material of all species of Stomio- 
pdtis, with the exception of S. pkilippinensis, has shown that the 
species may be divided into two distinct groups. In the first group, 
consisting of S. heteromeris, S. chilensis, and S. philippinensis. 
the shield of the ascocarp is radiate in structure (fig. 1, 2,5^. At 
maturity the radiate structure of the shield is somewhat obscured by 
the curving and twisting of the radiating hyphae and by the irregu¬ 
lar lobing of their cells. The tissue thus formed might well be 
termed “maeandrisch plectenchymatische.” Nevertheless, the asco- 
carps are fundamentally radiate; and, for this reason, the species in 
this group cannot be retaine(^ in the HemispHaeriaceae. Instead, 
they must be placed in the Microthyriaceiae where their position can 
be determined only by a review of that family. 

In the second group, comprising i". aspersa, S. rubi, S. cassiae, 
and i". citri, the shield is non-radiate. It is composed of a pseudo¬ 
parenchyma of inordinately arratigwl, sinuous, irregularly lobed 
cells (fig. 4, 9, 10, 11). These s^>fecies are correctly placed in the 
Hemisphaeriaceae where thqr form a distinct group deserving 
generic recognition. The tuune Stomiopeltis is reserved for this 
group since it includ^Mlfc species, S. aspersa, which Theissen de¬ 
signated as the tyff of the genus. For reasons considered below 
under the individual species, Stomiopeltella suttoniae Mendoza is 
transferred to Stomiopeltis, the variety minor of 5". citri is raised 
to specific rank, and the fungus on Arundinenia is added to the 
genus as a new species. 



Luttrell: Genus Stomiopeltis (Hemisphaeriaceae) S67 

Stomiopeltis Thdssen; Broteria 12: 73-96. 1914, emend. 

Mycelium present at maturity, brown, superficial, reticulated; 
ascocarps superficial, dimidiate-scutate, ostiolate, uni- or polylo- 
culate, shield composed of a pseudoparenchyma of inordinately ar¬ 
ranged, sinuous, irregularly lobed cells, becoming plectenchymatous 
at the margin and merging with the surrounding mycelial net; asci 
grouped in locules, more or less prostrate, radiately arranged, their 
bases lying at the peripheiy of the locule, their apices converging 
toward ttie ostole, pseudoparaphysate; ascus wall thick, composed 
of two laycirs; ascospores hyalodi 43 rmous. 

Type: Stomiopeltis aspersa Theiss. 

Since no physiological studies have been made on any species of 
Stomiopeltis, it seems best to classify the species strictly upon the 
basis of comparative morphology and not to recognize as distinct 
species or varieties morphologically similar forms which occur on 
different hosts. The majority of the species are rather uniform 
in structure. In the separation of species variations in dimensions 
of ascocarps, asci, and ascospores must, therefore, be relied upon. 
Unfortunately, most of the species are known only from single type 
collections in which the material is often too scanty or too poorly 
developed to permit an adequate number of measurements of asci 
and ascospores. Consequently, it is difficult to define the species 
satis&ctorily; and any arrangement of them in the genus is neces¬ 
sarily tentative. 


KEY TO SPECIES OF STOMIOPELTIS 

1. Ascocarps containing 2-16 locules.7. S. polyloculatis 

1. Ascocarps containing a single locale.2 

2. Ascocarps over 200in diameter, with a distinct, flat, plectenchymatous 

border...4. S, suttoniae 

2. Ascocarps less than 200 m in diameter, lacking a distinct border.3 

3. Asci oblong to ovoid, less than 30 m in length.4 

3. Asci cylindrical to clavate, more than 30 m in length.5 

4. Ascocarps 64-136 m in diameter, ascospores hyaline.^.2. 5*. rubi 

4. Ascocarps 50-80 m in diameter, ascospores^hyaline to yellowish 

6. 5. mipior 

5. Ascocarps less than 140 m in diameter. 3, S. cassiac 

5, Ascoc^nrps more than 140 m in diameter.6 
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6. Ascospores 6-11 X ...S. iS. dtri 

6. Ascospores 8-9 X 2-2.7#*.!• tuperta 


1. Stohiopeltis aspersa (Berk.) Thiess., Broteria 12 : 73-96. 

19M. 

Asterina aspersa Berk., Decad. No. 476. 

Microthyrium aspersum (Berk.) V. Hodin., Frag. No. 517. 

Calothyrium aspersum (Berk.) Theiss., Oest. Bot. Zeitschr. 

1912, p. 219. 

Mycelitun superficial, composed of brown, irregularly branched, 
anastomosing hyphae about 2/t in diameter, forming irr^ular, 
brownish spots on the lower surface of leaves; ascocarps supei^cial, 
dimidiate-scutate, orbicular 137-180 /* in diameter, uniloculate, with 
a central ostiole; shield (fig. 4) composed of a pseudoparenchyma 
of brown, inordinately arranged, sinuous, irregularly lobed cells, 
becoming plectenchymatous at the margin and merging with the 
mycelial net; asci pseudoparaphysate, clavate, 35 X 9-10 /i, con¬ 
taining eight irregularly arranged ascospores; ascospores (Sjp. 5) 
hyaline, one-septate, non-constricted, oblanceolate, rounded at both 
ends, anterior cell shorter and broader than the posterior cell, 8-9 
X 2-2 7II. 

On leaves of a species of Lauraceae in India. 

Only two slides, each bearing a single ascocatp, have been avail¬ 
able' for study. The first wa^ a mount of an^ ascocarp from the 
original collection of Asterina aspersa in the herbarium of the Royal 
Botanic Garden at Kew. No asci were present in this mount; and 
the ascocarp was 285 #* in diameter, which is considerably larger 
than Theissen’s description indicates. It was, therefore, uncertain 
that it was representative of the material upon which Theissen’s 
description of S', aspersa was based. The second slide, obtained 
from the Farlow Herbarium, was prepared by von Hoehnel and 
was labelled Microthyrium aspersum. The dimensions of the asco¬ 
carp in this specimen fell within the limits given by Theissen. Ex¬ 
amination of this specimen showed that the shield is composed of 
an irregular pseudoparenchyma (fig. 4) and established the fact 
that this is the type of shield structure which characterizes the genus 
Stomiopeltis. Unfortunately, the few ascospores present in the spe¬ 
cimen of S. aspersa were, as Theissen stated in his original descrip- 
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tion, for the most part immature. The specific limits of 5*. aspersa 
must, therefore, remain in doubt until additional collections are 
made. 

2. Stomiopeltis rubi (Fckl.) Petrak, Ann, Myc. 21:15-16. 
1923. 

Actinonenia rubi Fckl., Symb., p. 384. 

Asteroma rubi (Fckl.) Sacc., Syll. Fung. 3 : 202. 

Asterella rubi (Fckl.) v. Hoehn., Ann Myc. 1905, 326. 

Asterella rubi var. rhoina v. Hoehn., Ann. Myc. 1905, p. 326. 

Mycelium superficial, composed of a network of brown, re¬ 
peatedly branched, anastomosing hyphae 3-5 /x in diameter, form¬ 
ing sooty-brown spots on stems; ascocarps superficial, dimidiate- 
scutate, orbicular, 64-136 /a in diameter, uniloculate, centrally ostio- 
late; shield (fig. 9) pseudoparenchymatous, composed of brown, 
inordinately arranged, sinuous, irregularly lobed cells, becoming 
plectenchymatous at the margin and merging with the mycelial net; 
asci (fig. 6) pseudoparaphysate, oblong-ovoid, 16-28x1^-12^, 
containing eight irregularly arranged ascospores; ascospores (fig. 
6) hyaline, one-septate, non-constricted, oblanceolate, rounded at 
both ends, anterior cell shorter and broader than the posterior cell, 
7-12 X 3-4 fu 

On living stems of Rubus idaeus and Rhois coiinus in Austria. 

Specimens examined were a fragment of Actinonema rubi from 
Thueman's Myc. Univ. No. 1785 in the* herbarium of the Royal 
Botanic Garden at Kew and von Hoehners type specimena5of As¬ 
terella rubi and A. rubi var. rhoina in the Farlow HerbariiM. All 
three of these specimens apparently represent the sam^ species. 
The shield is composed of an irr^ular pseudoparenchyma and is 
similar in structure to that of Stomiopeltis aspersa. Petrak was, 
therefore, correct in transferring A. rubi to Stomiopeltis. A. rubi 
var. rhoina differs from A. rubi only in that it occurs upon a dif¬ 
ferent host (Rhois cotinus) and does not form conspicuous spots 
on the host stems. The latter difference seems to be merely the re¬ 
sult of the difference in background furnished by the two hosts. 
These differences are not considered sufficient to maintain the vari¬ 
ety. A. rubi var. rhoina is, therefore, reduced to synonomy with 
Stomiopeltis rubi. 
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3. Stomiopeltis cassiae Mendoza, Bot. Gaz. 79: 292. 1925. 

Mycelium superficial, composed of a network of branching, anas¬ 
tomosing, brown hyphae 1-1.3 /u. in diameter, forming faint, olive- 
colored spots on the upper surface of the host leaves; ascocarps 
superficial, dimidiate-scutate, orbicular, 88-134/1 in diameter, uni- 
loculate, centrally ostiolate; shield (fig. 10) pseudoparenchyma- 
tous, composed of inordinately arranged, sinuous, irregularly lobed, 
golden-brown cells, becoming plectenchymatous at the margin and 
merging with the mycelial net; asci (fig. 7) pseudoparaphysate 
(?), clavate, 33-38 X 9 /i, eight-spored, prostrate, radially ar¬ 
ranged, their apices directed toward the ostiole; ascospores (fig. 
7) hyaline, one-septate, non-constricted, oblanceolate, rounded at 
l)oth ends, the anterior cell shorter and broader than the posterior 
cell, 8-10.5 X 2.6-3/I (about 13 X 3/i M^endoza) 2-3-seriate. 

On leaves of Cassia sp. in British Guiana. 

The type specimen (No. 115, on Cassia sp., British Guiana, 10 
July, 1922) from the herbarium of the University of Illinois, the 
Farlow Herbarium and the New York Botanical Garden has been 
examined. 

Although Stomiopeltis is distinguished from Stomiopeltella by 
the presence of paraphyses, Mendoza described Stomiopeltis ror- 
siae as being aparaphysate. If this were true, the fungus would 
belong ’in Stomiopeltella, Only a few scattered ascocarps were 
found in the type material, and it was impossible to determine 
definitely whether pseudoparaphyses are present. Since, however, 
this fungus is similar in other respects to species of Stomiopeltis, 
it is retained in this genus until adequate material is available for 
further study although it must be considered a doubtful species. 

Pycnidia were much more abundant on the leaves in the type 
collection than were ascocarps. These were associated with the 
ascocarps and superficially were similar to them. The wall of the 
pycnidium is formed by an irregularly pseudoparenchymatous, os¬ 
tiolate, dimidiate shield identical in structure with the shield of the 
ascocarp. Beneath the shield is a hemispherical locule filled with 
hyaline, cylindrical conidia. These pycnidia are similar to the 
pycnidia of 5*. citri described by BitancAirt (1934) as Sirothyrium 
citri and possibly represent the pycnidial stage of S, cassiae. Since 
the type material is inadequate, additional collections of S*. casHae 
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will be necessary in order to determine its structure satisfactorily 
and to demonstrate its connection with the associated pycnidia. 

4. Stomiopeltia suttoniae (Mendoza) comb. nov. 

Stomiopeltella suttoniae Mendoza, Bot. Gaz. 79 : 292. 1925. 

Mycelium superficial, reticulated, composed of brown hyphae 1.5- 
4/t in diameter, forming faint sooty spots on the upper surface of 
the host leaves; ascocarps superficial, dimidiate-scutate, orbicular, 
231-408 n in diameter, uniloculate, provided with^a central ostiole; 
shield (fig. 12) differentiated into a convex central portion, 176- 
231 /K in diameter, composed of a pseudoparench}una of dark-brown, 
inordinately arranged, sinuous, irregularly lobed cells and a periph¬ 
eral, flat, lighter-colored plectenchymatous border 27-95 /t across; 
asci (fig. 8) pseudoparaphysate, clavate to ovate-oblong, 30-51 X 
12-15 ft, eight-spored, prostrate, radially disposed, their apices 
converging toward the ostiole; ascospores (fig. 8) hyaline, one- 
septate, non-constricted, oblanceolate, rounded at both ends, ante¬ 
rior cell shorter and broader than the posterior cell, 12-15 X 3.5- 
5 ft, 2-3-seriate. ^ 

On leaves of Suttonia lessertiana in Hawaii. 

The type specimen (No. 1032, on Suttonia lessertiana, Hawaii, 
28 July, 1921) from the hetbarium of the University of Illinois, 
the Farlow Herbarium, and the New York Bothnical Garden has 
been examined. 

Although Mendoza described this species as being aparaphysate 
and, therefore, placed it in StomiopeltHla, his illustration of the 
asci (Stevens.and Manter, 1925, fig. 71) shows them to be para- 
physate and the l^end to this illustration is "Stomiopel(eUa sut¬ 
toniae. Fig. 71. Ascus with ascospores and paraphysis.” Fur¬ 
thermore, sections of ascocarps frcxn the type specimens Have dem¬ 
onstrated that pseudoparaphyses are abundantly present between 
the asci in the locules. Because it is pseudoparaphysate, this spe- 
qies is transferred to Stomiopeltis. In the irregularly pseudo- 
parenchy.matous structure of the shield it agrees with other species 
of;thi8 genus. It is distinguished from all other species of Stotnio- 
peltis, however, by the broad band of plectench}rmatous tissue 
forming the margin of the shield. It should be noted that the 
ascocarps in specimens which ! have examined are much huger 
than is indicated in Mendoza's original description. These asco- 
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carps were, however, abundant on the leaves in the type collection, 
and no other fungus which could possibly fit Mendoza’s descrip¬ 
tion was present. This, together with the fact that my measure¬ 
ments of asci and ascospores agree with those given in the original 
description, inclines me to believe that the specimens from which 
my description was taken were representative of the material upon 
which Mendoza based his description of Stomiopeltella suttoniae. 

5. Stomiopeltis citri Bitancourt, Arq. Inst. Biol. Sao Paulo 5: 
261. 1934. 

Mycq|ium superficial, reticulated, composed of brown hyphae 
0.8-3 /A in diameter, forming irr^ular, effused, grayish-sooty spots 
on the leaves, stems, and fruits of the host; ascocarps superficial, 
dimidiate-scutate, orbicular, 140-200/1 in diameter, uniloculate, 
centrally ostiolate; shield (fig. 11) pseudoparenchymatous, com¬ 
posed of inordinately arranged, sinuous, irregularly lobed, brown 
cells, becoming plectenchymatous at the margin and merging with 
the mycelial net; asci pseudoparaphysate, clavate to cylindrical, 
22-46 X 6.5-11 /i, eight-spored, prostrate, radially arranged, their 
apices directed toward the ostiole; ascospores hyaline, one-septate, 
non-constricted, oblanceolate, rounded at both ends, anterior cell 
broader and shorter than the posterior cell, 6-11 X 2-4 /i, biseriate. 

Pycnidia (Sirothyrium citri Bitancourt) similar to the ascocarps, 
80-15(^/1 in diameter; pycnospores hyaline, cylindrical, rounded at 
both ends, catenulate, 2.5-6.5 X 0.5-1.2/i, arising from a hyaline 
sporogenofis layer lining the pycnidium. 

On leaves, stems, and fruits of Citrus spp. in Brazil. 

Specimens (No. 2246, S. Moreira, 10 June, 1936 and No. 2669, 
E. Ract, 17 June, 1937) from the Herbario da Sec^ao de Fito- 
pathologia of the Instituto Biologico de Defesa Agricola e Animal, 
Sao Paulo, Brazil, have been examined and deposited in the Far- 
low Herbarium. 

Although there is a difference in the appearance of the asco¬ 
carps, the only quantitative difference between S, citri and S, 
aspersa is a slight difference in recorded size of ascospores.^ This 
difference is of little value since no adequate measurem^fs have 
been made of the ascospores of 5. aspePsa. These two species are 
certainly closely related, and possibly 5*. citri should be considered 
synonymous with 5*. aspersa. 
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S. citri is the only species of StomiopelHs for which an imper¬ 
fect stage has been reported. Imperfect stages have, however, 
been found in a few other species of Hemisphaeriales, and they 
probably will be found in many others when the species are studied 
more completely. 

6. Stomiopeltis minor (Bitancourt) comb. nov. 

Stomiopeltis citri var. minor Bitancourt, Arq. Inst. Biol., Sao 

Paulo 5 : 261. 1934. 

Mycelium superficial, reticulated, composed of brown hyphae, 
forming grayish-sooty spots on the stems, leaves, and fruits of the 
host; ascocarps superficial, dimidiate-scutate, orbicular, 50-80 in 
diameter, uniloculate, centrally ostiolate; shield pseudoparenchy- 
matous, composed of inordinately arranged, sinuous, irregularly 
lobed, brown cells, becoming plectenchymatous at the margin and 
merging with the mycelial net; asci pseudoparaphysate, globose to 
ovate. 17-28 X 7-12/4, eight-spored; ascospores hyaline to yellow¬ 
ish, one-septate, non-constricted, oblanceolate, rounded at botMnds, 
anterior cell shorter and broader than the posterior cell, 6-10 X 
2-3/4. 

On leaves, stems, and fruits of Citrus spp. in Brazil. 

This species occurs in association with 5*. citri on the same hosts. 
Bitancourt appears to have been extremely conservative in con¬ 
sidering it merely a variety of 5. citru It is more distinct from 
5*. citri than are some other species, such* as S. aspersa. In fact, 
it seems most^ closely related to S, rubi in its morphology, and 
perhaps it should be reduced to S 3 monymy with the latter species. 
For the present, however, it is considered distinct. 

7. Stomiopeltis polyloculatis sp. nov. 

Mycelio superficiali, maculas olivaceas, orbiculares 5-10 mm. diam. vel 
irregulares et confluentes, tenues efformante, ex hyphis 2-3 m diam., brunneis, 
ramoso-reticulatis constitute; ascomate libero, orbicular!, 286-680 m diam. 
(medio 446 m), glabro, dimidiato-scutato, in mycelium reticulatum sensim 
abuente; contextu scuti brunneo, pseudoparench 3 miatico, ex cellulis inordi¬ 
nate dispositis, 6-13.5 X 1.5-3.0 m, irregulariter sinuosis composito, periph- 
erice plectenchymatico; loculis ascigeris numerosis, 2-16 (plerumque 6), 
poro central! praeditis; ascis oblongts vel cylindraceis, sessilil^s vel breviter 
stipitatis, 35.0-53.2 X 8.4-13.5 m (medio 43.96 X 10-22 m) , octosporis, bituni- 
catis, pseudoparaphysatis, prostratis, radialiter dispositis, apicibus centrum 
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versus convergentibus; ascosporis 2-4 seriatis, hyalinis, rectis, oblanceolatis, 
utrlmque obtusmsculis, uni’septatis, non-constrictis, superiore loculo breviore 
ac crassiore, 13.5-21.0 X 4.1-4.8 a* (medio 17.1 X 4.4 m). 

Hab. in culmis vivis Arundinariae teciae (Walt.) Muhl. Experi¬ 
ment, (j^rgia, U. S. A. 

The typt specimen has been deposited in the Farlow Herbarium, 
Harvard University, and co-type specimens have been placed in 
the Mycolo^ical Collections of the Bureau of Plant Industry, the 
herbarium of,the New York Botanical Garden, the herbarium of 
the University of Illinois, and the herbarium of the Royal Botanic 
Garden at Kew, Surrey, England.* 

The superficial mycelium and the superficial, dimidiate-scutate 
ascocarps of this fungus place it at once in the order Hemisphaeri- 
ales. Because its shield is non-radiate in structure, it belongs in 
the family Hemisphaeriaceae. The structure of the shield, a pseu- 
doparench}miatous tissue composed of irregularly lobed. sinuous 
cells, and the presence of a dark-colored mycelium are character¬ 
istic of the subfamily Plochmopeltineae. The characters which 
show, its affinities with the genus Stomiopeltis and which separate 
it from other genera in the Plochmopeltineae are the hyalodidymous 
ascospores, the presence of pseudoparaphyses and ostioles, and the 
lack of setae and hyphopodia on the ascocarps and mycelium. 
Within^ the genus Stomiopeltis it differs from all previously de¬ 
scribed species in the larger size of the ascocarps and ascospores 
and in that the ascocarps always contain more than one ascigerous 
locule. 

Inclusion of S, polylocidatis, a species with polyloculate asco¬ 
carps, in a genus whose species generally possess uniloculate asco¬ 
carps might be questioned, especially since variation in number of 
locules has been employed to some extent in the separation of 
genera in the Hemisphaeriales (Theissen and Sydow 1917). In 
some species of Stomiopeltis which are usually uniloculate, how¬ 
ever, polyloculate ascocarps containing two to five locules may 
occasionally be found. Since such variation may occur in single 
species of the genus, the inclusion of this polyloculate species in 
Stomiopeltis seems justified. Furtheff it seems doubtful in any 
case that variation in number of locules in the ascocarp should be 
considered a suitable criterion for the separation of genera. 
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EXCLUDED SPECIES 

1. Stomiopeltis HETEEOMEsis Syd., Ann. Myc. 25 : 84-85. 1927. 

= Cdothyrium sp. (Microthyriaceae) 

A part of the original collection of this species (Sydow, No. 
169 d, on living leaves of Phoebe neurophyUa, Costa Rica, 9 Feb¬ 
ruary, 1925) in the Mycological Collections of the Bureau of Plant 
Industry has been examined. The young ascocatps are regularly 
radiate, resembling those of Microthyrium (pig^ 1). In mature 
ascocarps the cells of the radiating hyphae become irregularly 
lobed, and the hyphae become curved and somewhat interwoven 
(fig. 2). The radiate structure of the shield is still evident, how¬ 
ever, as Sydow recognized in his description of this species (“thy- 
riothecia ... ex hyphis radiantibus sed fortiter undulatis vel fere 
maeandrice curvatis . . . contexto”). The irregular, undulating 
appearance of the hyphae does not alter the fact that the shield is 
fundamentally radiate. S. heteromeris is, therefore, transferred 
to the Microthyriaceae. Because the ascospores are hy^didy- 
mous, it is considered to be a species of Calothyrium. 

2. Stomiopeltis chilensis Syd., Ann. Myc. 30 : 87-88. 1932. 

= Asterinella puiggarii {Speg.) Theiss. (I^icrothyriaceae) 

A part of Sydow’s type specimens (£. Werdermann, No. 1768, 
on living leaves of Myrtis luma, Chile, February 1924) from the 
Farlow Herbarium has been examined. As in S. heteromeris the 
shield is fundamentally radiate in structure (fig. 3). Sydow, 
himself, described the ascocarp of S', chilensis as being indistinctly 
radiate (“Strato t^ente . . . maeandrice plectenchymatico, ex 
hyphis . . . indistincte radiantibus maeandrice curvatis con- 
stante”). Petrak (1940) has previously recognized the fact that 
S. chilensis belongs in the Microthyriaceae rather than in the 
Hemisphaeriaceae. He considered it a poorly developed form of 
Asterinella puiggarii and reduced it to synonomy with this species.' 

i 

3. Stomiopeltis philippinensis Syd., Ann. Myc. 29: 248-249. 

1931. = species of Microthyriaceae 

No specimens of dtis species Have been examined. Sydow, how¬ 
ever, described the ascocarp as being in part indistinctly radiate 
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(^'strato t^ente . . . maeandrice et minute plectenchymatico- 
cellulosis vet parum elongatis . . . metientibus, partim ex hyphis 
plus minus fortiter undulato vel maeandrice curvatis saepe etiam 
indistincte radiantibus . . . constante’’). For this reason S, phi- 
Hppinensis is tentatively excluded from the Hemisphaericeae. It 
is referred to the Microthyriaceae although its position cannot be 
definitely determined until the t 3 rpe specimen is available for study. 

MORPHOLOGY OF STOMIOPELTIS POLYLOCULATIS 

InfecAon of the current season’s canes of Arundinaria tecta is 
accomplished by ascospores during late spring. The resulting my¬ 
celium jbrms a network over the surface of the cane, producing an 
olive-green blotch. The blotches (fig. J21) may be circular and 
five to ten mm. in diameter; or they may spread irregularly, become 
confluent, and cover considerable portions of the cane. No conid- 
ial or spermogonial stage has been observed. During July, how¬ 
ever, the young ascocarps appear as black discs, ultimately about 
0.5 mm. in diameter, scattered in the mycelium (fig. 21). Asci 
are formed within locules in the ascocarps during October and 
remain in the uninucleate stage during the winter. Ascospores 
develop during March and April of the following year, and mature 
ascospores are present from late April through June. These infect 
the ne^ canes of the host, completing the life cycle of the fungus. 

Other undetermined species of Stomiopeltis and species of Mic- 
rothyriella frequently are found associated with 5*. polyloculatis. 
These may be easily distinguished, however, by their macroscopic 
appearance. The ascocarps of the other species of Stomiopeltis 
are much smaller, being one-fifth or less the diameter of those of 
S. polyloculatis; and, although the ascocarps of the Microthyriella 
species rival those of 5*. polyloculatis in size, they do not appear in 
blotches such as are characteristic of Stomiopeltis species. 

The mycelium (f'ig. 13) of 5*. polyloculatis is entirely superficial. 
It rests upon the unaltered cuticle of the canes and does not pro¬ 
duce haustoria. The fact that the ftmgus occurs only upo^ living 
canes and that there is no evidence of any external sourpe of food 
such as sucking insects or their excretUbns indicates that it is para¬ 
sitic. Nevertheless, it is difficult to understand how nutrients can 
be absorbed directly through the thick epidermal walls and heavy 
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cuticle in the absence of any penetration of the host. The my¬ 
celium is composed of brown hyphae 2-^3^ in diameter which 
branch repeatedly and anastomose freely to form a close reticulum. 
Jhe cells are short to long cylindrical and may be regular or ir- 
i^ularly lobed and twisted. Hyphopodia are lacking. Ascocarps 
appear as local thickenii^s in the mycelium. In the formation of 
an ascocarp hyphae of the superficial mycelium produce branches 
which by twisting and branching and by irregular extensions and 
fusioitS of their cells fill the interstices of the mykelial net to form 
a continuous, compact tissue. This is the outer layer of the shield 
of the ascocarp. At the margin of this flat, orbicular shield (fig. 
14) the h 3 rphal branches are more loosely interwoven to form a 
plectenchymatous tissue which merges with the surrounding my¬ 
celial net. Toward the center of the shield the hyphae, except for 
the principal hyphae of the mycelium which remain distinct as a 
network over the surface of the shield, lose their identity; and the 
tissue formed may best be described as a pseudoparenchymi. com¬ 
posed of tortuous, irregularly lobed cells. Seen in surface view, 
the tissue of Spermatophytes which it approaches most closely is 
the epidermis, although these fungous cells are Often elongated and 
are even more irregular in outline than are flie usual epidermal 
cells. 

Additional layers .of cells are added beneath the first formed 
layer until the shield become'!* two to eight cells thick. These cells 
are thick-walled and brown. Local more opaque spots which ap¬ 
pear in the shield in surface view are seen in sections to be pro¬ 
duced by small hemispherical thickenings (fig. 16) wfifch are 
formed at intervals in the shield. The function of these thicken¬ 
ings is not apparent. A layer of hyaline cells two or three cells 
in thickness is formed over the lower surface of the shield. These 
cells are thin-walled and uninucleate. For the most part they be¬ 
come enlarged, and their protoplasm becomes thin; but at intervals 
groups of cells remain ,small and retmn a denser protoplasm. 
These cells produce branches composed of small, cylindrical, uni¬ 
nucleate cells which grow downward, their tips directed against the 
host cuticle (fig. IS). These .hyphae are pseudoparaphyses. By 
continued growth they raise the portion of the shield immediately 
above them from the cutide aiid create a locule within the stroma. 
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FiCiS. 13-20. The gm\i'=i*Stouiwl>cllis. 
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Toward the base of the locule the pseudoparaphyses bend outward, 
expanding the locule centrifugally at the expense of the large, thin- 
walled cells of the surrounding stroma which are crushed and dis¬ 
integrated. The tips of the pseudrqiaraphyses turn inward at the 
cuticle and intertwine to form a floor to the locule. The asd arise 
in the base of the locule and grow upward among the pseudopara¬ 
physes. In September, prior to flie formation of the young asci, 
larger, binucleate cells, which probably are ascogenous elements, 
have been observed among the pseudoparaphyses in the base of 
the locule. Only a few stages in the development of the ascocarp 
have been seen, however, and the origin of ascogenous hyphae and 
asci has not been observed. 

From two to sixteen locules are thus formed within the stroma 
of each ascocarp. The cells in the shield above the center of each 
locule remain thin-walled and hyaline at the point where each 
ostiole will form, appearing as translucent areas in the shield. 
The number of locules may thus be determined in surface vsiew at 
early stages in the development of the ascocarp. 

At maturity the ascocarp consists of a flattened, inverted saucer¬ 
shaped shield 286 to 680/x in diameter coveKng a number of 
broadly flask-shaped clusters of pseudoparaphyftis and asci (fig. 
16). The asd are more or less prostrate and are arranged radially, 
their bases lying at the periphery of the locule,. their apices con¬ 
verging toward the center. 'Above th^ center of' the locule the 
thin-walled cdls of the shield disint^ate to form the ostiole. 
The locules spread out so that they occupy almost the entire space 
beneath the shield. Often they are in contact with one'another. 
Sometimes a few crushed stromal cdls separate them slightly. The 
asci (fig. 17) are oblong to cylindrical, 35.0-53.2 x 8.4-13.5/», 
sessile or short-stipitate, and thick-walled. Each contains eight 
hyaline, oblanceolate, 2-3-seriat4i ascospores measuring 13.5-21.0 
X 4.05-4.8 /X. The ascospores (fig. 19) are one-septate and 
scarcely if at all constricted at the septum. Both ends are rounded. 
The posterior cdl is, however, slightly longer and narrower, than 
the anterior cell. 

At maturity the ascus swells when moistened and it is then 
apparent that the thick ascus vrall is composed of two layers. The 
thin outer layer splits* drcumsdssilly near the apex of the ascus. 
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Fig. 21. Stomiopeltis polyloctdatis, habit photograph showing ascocarps 
iqittertd in olive-colored patches on canes of Arundinaria tecta X 1%. 
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and the tip is forced off in the form of a small cap (fig. 18). The 
thick, gelatinous inner layer then expands to form an elongated 
sac which protrudes through the ostiole. The ascospores move up 
into this sac and are forcibly discharged one after another through 
an elastic pore in the apex. 

On germination (fig. 20) each ascospore produces one or two 
germ tubes from the sides or, usually, from the end of each cell. 
The germ tubes elongate and become septate to form a mycelium. 
On agar media the mycelium forms small, hemispherical, grayish- 
brown colonies not more than a centimeter in diameter. Further 
growth in culture has not been obtained. 

DISCUSSION 

In Stomiopeltis polyloculatis the locule in the dimidiate asco- 
stroma is formed by the growth of pseudoparaphyses. These are 
simple vertical hyphae composed of uninucleate cells and attached at 
both the top and bottom of the locule. The asci origin^j^ in the 
base of the locule thus formed and grow upward among the pseudo¬ 
paraphyses. In locule structure 5*. polyloctUatis therefore agrees 
with Myiocopron smilacis (De Not.) Sacc. and>inay be placed in the 
developmental group previously designated Typ^*l (Luttrell 1944). 
Study of other genera of the Hemisphaeriaceae has shown that spe¬ 
cies of Microthyriella and of Schiaothyrium belopg in the group in¬ 
cluded under Type 2 (Lutttell 1944). The^se two fundamentally 
different developmental types occur, therefore, in the nonradiate 
Hemisphaericeae as well as in ,the radiate Microthyriaceae. If 
shield structure and insertion of the ascocarp, characters now em¬ 
ployed in the separation of families in the Hemisphaeriales, were 
considered of minor importance, the order might be divided into 
two families upon the basis of developmental type. The pseudo- 
paraphysate forms belonging to Type 1 might then constitute a 
single family; whereas the forms lacking pseudoparaphyses, which 
are included under Typ^ 2, might be s^regated in a second family. 
If, however, such importance were attached to the internal structure 
of the locule, the pseudoparaphysate Hemisphaeriales would per¬ 
haps be considered more closely related to the Pseudosphaeriales 
(sensu Miller 1938) than to the non-pseudoparaphysate members of 
the same order. For example, if the differences in stromal develop- 
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mcnt are disregarded, the structure of the locule in Myiocopron 
smilacis (Hetnisphaeriales) is essentially the same as in Diohotryon 
morbosun (S.) Theiss. and Syd. (Pseudosphaeriales) but is quite 
different from that in Morenoella quercina (Ellis and Martin) 
Theiss. (Hemisphaeriales). It is evident that use of this char¬ 
acter as a taxonomic criterion of primary importance would neces¬ 
sitate extensive revision of the Pyrenomycetes. Such changes in 
the present classification should, however, await more thorough 
study of development in other orders of the Pyrenomycetes as well 
as in the Hemisphaeriales. 

Since* the order Hemisphaeriales itself is founded upon gross 
morphological characteristics of the ascocarp, the separation of 
families within the order may well he based upon similar characters. 
The primary subdivision of the Hemisphaeriales into radiate and 
non-radiate forms is, for the present at least, a reasonable and 
practical means of classification although the advisability of fur¬ 
ther division of the radiate fonns upon the Ixisis of insertion of the 
ascocarp (as in the separation of the Polystomellaceae, and possibly 
the Stigmateaceae, from the Microthyriaceae) may be questioned. 
Nevertheless, Petrak (1929) criticized the separation of the Mi¬ 
crothyriaceae and the Hemisphaeriaceae upon this basis. His ob¬ 
jection was that there are many transitional forms which must be 
described as “undeutlich radiar” and that these forms have l)eeii 
placed in the Hemisphaeriaceae as well as in the Microthyriaceae. 
Stomiopeltis heteromeris and 5*. chilensis are examples of these in¬ 
distinctly radiate forms. Sydow placed these two species in the 
Hemisphaeriaceae; but in my opinion, they belong in the Micro¬ 
thyriaceae. The ascocarps of these species are radiate in origin; 
and their fundamentally radiate structure, although somewhat ob¬ 
scured, is still evident at maturity. If care is exercised in separat¬ 
ing such indistinctly radiate forms from the non-radiate forms, it 
seems that the present division between the Hemisphaeriaceae and 
the Microthyriaceae may bie satisfactorily maintained. 

On the other hand, the separation of two of the subfanilHes of the 
Hemisphaeriaceae, the Thrausmopeltinpie and the Plochmopelti- 
neac, is uncertain. Theissen and Sydow (1917) delimited them as 
follows: Thrausmopeltineae—^no free mycelium, shield pseudo- 
parenchymatous ; Plochmopeltineae—^free mycelium present, shield 
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wavy plectenchyioatic. Petrak (1929) later reduced the type 
genus of the Plochmopeltineae, PlochmoftUis, to synonymy with 
MicrothyrieUa (Thrausmopeltineae); and the type and only species 
of Plochmopeliis, P. intricata (E. & M.) Theiss., became M. intri- 
cata (£. & M.) Petr. He pointed out that, while the mycelium is 
better developed in Plockmopeltis, a hyaline mycelial net is present 
in species of MicrothyrieUa. He stated further tlwt in shield struc¬ 
ture also the two genera inteigrade. Examination of the genus 
Stomiopeltis has produced support for Petrak*s criticism of the 
separation of the Plochmopeltineae from the Thrausmopeltineae. A 
superficial mycelium is present in genera of the Thrausmopeltineae 
such as MicrothyrieUa and Schisothyrium as well as in Stomiopeltis. 
The only difference is that in the former it is hyaline and inconspicu¬ 
ous, whereas in the latter it is dark-colored and usually produces 
spots on the surface of the host. Furthermore, the shield in Stomio¬ 
peltis is pseudoparenchymatous as it is in genera of the Thratismo- 
peltineae. Stomiopeltis differs only in that the cells compiling the 
pseudoparenchyma are irregularly lobed and sinuous. It appears 
to be closely related to. the genus Clypeolum in the Thrausmopelti¬ 
neae. Further study of the limits of variatioh in the Thrausmo¬ 
peltineae will be necessary to determine wheth^ these differences 
in color of mycelium and in shape of shield cells should be considered 
sufficient basis for the maintenance of die Plochmopeltineae as a 
distinct subfamily of the Hei^sphaeriaot^e. > 


SUM H ARY 

Of the seven described species of Stomiopeltis (Hei^fsphaeri- 
aceae) S. heteromeris Syd., S. chUensis Syd., and i". philippinensis 
Syd., because of their radiate structure, are transferred to the Mi- 
crothyriaceae. 

The four remaining species, i". rubi ^ckl.) Petr., S. cassiae 
Mendoza, S. citri Bitancourt, and the typi of the genus, S. aspersa 
(Berk.) Theiss., form i, distinct group in the Hemisphaeriaceae 
characterized by the non-radiate, irregularly pseudoparenchymic 
structure of the shield of the superficial, dimidiate-scutate asco- 
caip, the hyalodidym6us ascospores, the presence of pseudopara- 
physes and ostioles, and the dark-colored superficial mycelium. 
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5*. citri var. minor Bitancourt is elevated to the rank of species, 
and becomes S. minor (Bitan.) Luttrell. 

Stomiopeltella suttoniae Mendoza, because it is pseudoparaphy- 
sate, is transferred to Stomiopeltis and becomes Stomiopeltis sut¬ 
toniae (Mendoza) Luttrell. 

A fungus found on Arundinaria tecta (Walt.) Muhl. in Georgia 
which differs from all previously described species of Stomiopeltis 
in that its ascocarps are polyloculate is added to the genus as a new 
species, 5*. polyloculatis Luttrell. The presence of more than one 
locule in^the ascocarp is not considered sufficient basis for the form¬ 
ation of ^a separate genus. ^ 

In S. polyloculatis the thick-walled, bitunicate asci develop with¬ 
in locules created in the dimidiate-scutate^ ascocarps by the growth 
of pseudoparaphyses. 

Presence or absence of pseudoparaphyses might be employed as 
the primary criterion in the separation of families in the Hemis- 
phaeriales; but in the absence of sufficient data on development of 
the ascocarps in the Pyrenomycetes, the present classification of the 
order upon the basis of shield structure should be maintained. 

Botany Department, 

Georgia Experiment Station, 

Experiment, Georgia 
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EXPLANATION OF FIGURES 

Figs. 1-12. Drawings made with the aid of an Abb4 camera lucida using 
a lOX ocular and a 2 mm. objective; all to scale shown in figure 9. 1, Stomi- 
opeltis heteromerisy portion of shield of young ascocarp; 2, S. heteromerisy 
portion of shield of mature ascocarp; 3, S. chilensis; portion of shield of ma¬ 
ture ascocarp; 4, S. aspersa, portion of shield of mature ascocarp; S, S. 
aspersa, ascospores; 6, S. rubi, asci and ascospores; 7, 5*. cassiae, ascus and 
ascospores; 8, S. suttoniac, asci and ascospores; 9, S. rubi, portion of shield 
of mature ascocarp; 10, S, cassiae, portion of shield of mature ascocarp; 11, 
S, Citri, portion of shield of mature ascocarp; 12, S. suttoniae, portion of 
shield of mature ascocarp. 

Figs. 13-20. Stomiopeltis polyloculatis; drawings made with ^e aid of 
an Abbe camera lucida using a lOX ocular and 2 mm. objective; an to scale 
shown in figure 16. 13, portion of the superficial mycelium; 14, portion of 
shield of mature ascocarp; 15, section of locule in young ascocarp showing 
pseudoparaphyses; 16, section through a mature ascocarp showing several 
locules beneath the shield; 17, young and mature asd i^id a pseudoparaphy- 
sis; 18, dehiscence of the two-walled ascus; 19, matm^ ascospores after dis¬ 
charge from the ascus; 20, germinating ascospores. 



STUDIES ON THE STRUCTURE OF 
STREPTOMYCES GRISEUS'* 

Fernando Carvajal 

Studies on the structure of Streptomyccs griseus have been car¬ 
ried with the aid of an RCA electron microscope, type “EMB-^ 
4,*’ and with a light microscope. Fixed preparations, stained or 
unstained, were used. Living a^s well as fixed material was also 
studied with the aid of a light microscope at magnifications from 
100 to ISOO times. 

Several strains of S. griseus were used including active strep¬ 
tomycin producers and* inactive strains. All these strains were 
isolated by the writer with the exception of three from Dr. S. A. 
Waksman and one from the American Type Culture Collection. 

The following procedure for preparation of aerial mycelium and 
spore chains for electron microscope studies gave satisfactory re¬ 
sults. Material from cultures varying in age from one to seven 
days old was obtained by lightly touching a platinum loop contain¬ 
ing a film of distilled, sterile water to the aerial growth of the or¬ 
ganism. The contents on the loop (film of water) are placed on 
the collodion membrane of the screen and left for a few minutes 
to dry. The screen is then put in the electron microscope to be 
observed. 

THE MYCELIUM 

The active vegetative portion of 5. griseus is differentiated as 
a definite mycelium. It is usually less conspicuous than are the 
fruiting structures. The mycelium is well developed, coenocytic 
(when young) and well branched usually in a typical monopodial 
form, straight or wavy. Rarely two or more branches are seen 
growing from the same place on the main hypha. The basal por¬ 
tion of a new branch is usually constricted and perpendicular to 
the main h 3 rpha (fig. 2: B and C). "No true septa have been ob¬ 
served in the v^etative young mycelium, but they are sometimes 

^ ContritMition from Schenley Laboratories, Inc., Lawrenceburg, Indiana. 
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seen in older mycelium. Septa are formed in practically all cases 
in the delimitations of the reproductive cells. There is more van* 
ation in the diameter of the mycelium dian in the diameter of the 
spores. • The diameter of the mycelium ranged commonly from 0.3 
to 2 microns, rarely more; but usually varied from 0.5 to 1.3 mi- 
crods. Variations in the diameter of the mycelium were observed 
even in the same filament, such as thinning or thickening, con¬ 
strictions, etc. (pig. 2: B and C). The hyphal walls are smooth. 
The young, growing portions of the mycelium are usually dense in 
protoplasmic contents. Vacuoles were often observed in the cyto¬ 
plasm of older mycelium. 

SPOKE FORMATION 

S. griseus has a definite aerial sporogenous apparatus. Repro¬ 
duction is by means of unicellular, asexual spores (conidia) which 
are produced exogenously in chains on the aerial mycelium and 
are t 3 rpically wind borne. Such reproductive cells cosipspond 
morphologically to the conidia of the higher fungi (Moniliales). 

The spores as formed in the aerial mycelium on solid and liquid 
media were found to be of various shapes: barr^, oval, bean, spher¬ 
ical, and cylindrical (fig. 1: 5, C, D, E; fig. 2', A; and fig. 3: D). 
The spore dimensions usually fall within the ran^s of 0.7-0.9 X 
0.7-1.9 microns. In the same spore chain, differences in size and 
shape were often noted (fio.'' 1: C and E). .The behavior of the 
spore formation was very similar to that reported by early workers 
in the Actihomycetes (1, 2). The aerial sporogenous h)rphae 
which were often clavate were, at first, continuous and rich in 
protoplasmic contents. Transverse septa were then laid down 
simultanedusly dividing the structure into uninucleate or multinu- 
cleate segments (fig. 1: A). Each cell between two septa in¬ 
creased in size, and constrictions appeared at the septa (fig. 1: B) 
so that the spores were held in chains and connected to each other 
by very narrow and fragile isthmuses (fig. 1: C and E). In some 
instances these connecting bridges appeared colorless and appeared 
to be small, empty tubes (fig. 1: £). The spores increased con¬ 
siderably in size and their cell walls thickened. Sometimes ap¬ 
parently empty spores (which do not stain) were seen in the spore 
chains. 



Casvajal: Stkeftomyces gbiseus 


589 







590 


Mycologia, Vol. 38, 1946 


Sqptation sometimes occurred in several branches from an axial 
filament at the same time whereas, on other occasions with mature 
spore chains, septate sporogenous hyphae and non-septate filaments 
w^re seen in branches from an axial h 3 ^ha. 

In the early stages of spore formation, the aerial mycelium first 
appears to be whitish to the naked eye; but soon, with the matura¬ 
tion and increase in number of spores, the surface of the culture be¬ 
comes buff in color, with different tones of green, rose, yellow, 
orange, gray, cream, and brownish colors according to the nutrient 
medium used and the strain of the organism. The progressive 
stages in the development of sporogenous hyphae occurring in 5*. 
griseus can be easily observed on cultures one to three days old 
produced on a good sporulation medium (surface seeding). 

The aerial, spore-bearing hyphae showed some differences in 
morphology among 5. griseus strains growing on the same medium. 
Differences were found among active strains as well as among in¬ 
active ones. The main axial filament was usually branchediinono- 
podially. The fertile branches were straight or only slightly wavy. 
In some strains which siwrulate poorly, it was found that com¬ 
paratively few and scattered sporogenous filaments occurred, es¬ 
pecially at the margin of colonies or in concentric rings. These 
conidiophores or sporogenous h 3 rphae appeared small and often 
unbranched and were borne directly on the vegetative mycelium, or 
they were poorly branched wiifi a few short sec(|ndary spore chains. 
On the contrary, strains which sporulate well were seen to have 
well branched‘sporogenous hyphae; and the individual spore chtiin 
often reached great length. Over 200 spores have been counted 
on a single spore chain from a culture three days old. The vege¬ 
tative mycelium gives rise to the aerial mycelium in a monopodial 
fashion. An aerial filament usually arises at right angles from the 
horizontal vegetative hypha. Several aerial filaments may arise 
from the same hypha. Sporogenesis may start at the point of 
origin of the aerial filament or there may be a short space of sterile 
hypha. , ^ 

Mature aerial spores of 5*. griseus often show small fragments of 
transparent film adhering to the outside of the spores. Figure 3: 
D shows these film particles attached to the exterior of the spores. 
Figure 1: D shows four spores after the film fragments have been 
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removed by washing and centrifuging several times with distilled 
water. 

SPORE GERMINATION 

The spores of S, griseus in nutrient broth or solid media usually 
germinate in a short time at one or both ends. The germ tubes 
sometimes appear simultaneously, but often one is delayed. The 
points at which the germ tubes appear are usually the previous 
points of attachment to other spores or to the hypha. Sometimes 
the germ tubes arise at various points other than at the ends of the 
spores. Rarely do the spores germinate by more than two germ 
tubes. In germination, small protuberances arise at the end or 
ends of the spores. These elongate to form the germ tube. As 
the tube elongates by apical growth, the contents of the spore pass 
into it and the nuclei actively divide; growth and branching of the 
resulting mycelium follow and finally reproduction starts again. 
In some instances the original shape of the spore is somewhat modi¬ 
fied. Some spores may swell considerably before putting out the 
germ tubes. Figure 1: F, G, and H (electron microscope pictures) 
show three germinated spores of S. griseus. 

Under favorable temperature and moisture conditions, spores 
may germinate in a growing culture while still in the aerial chain. 
Figure 1, E shows two germ tubes which originat<*d from the con¬ 
striction or isthmus which connects the two spores. The germ 
tubes are emerging at right angles to the main axis of the spore 
chain. Hyphal fusions were often observed. Germ tubes may 
fuse with each other. 

THE NUCLEUS OF S. GRISEUS 

The conspicuous spheroidal and homogenous bodies which are 
embedded in the C 3 ^oplasm are assumed to be the nuclei of 5*. 
griseus. The fact that they are consistently regular in size, posi¬ 
tion, and distribution throughout the thallus of this organism, as 
studied with the light and electron microscopes in many prepara¬ 
tions, is taken as basis to support this af^tement. 

The nucleus of 5*. griseus is especially conspicuous and may be 
demonstrated in the germ tubes, young mycelium, and in the de¬ 
veloping spores (fig. 1 : F. F, E, G, H and fig. 2: A). The 



592 


Mycouxsia, Vol. 38, 1946 



Fic. 2, Streptomyces griteus. 
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nuclei in the mycelium are well distributed throughout the cyto¬ 
plasm (fig. 2: A) and they move with the cytoplasm. The spores 
may be uninucleate or multinucleate. The nucleus usually occu¬ 
pies the center of the spore, but may also be found in any other 
position in the spore. 

The number of nuclei is by no means always proportional to 
the size of the cell; for instance the axial cell at the tip sometimes 
contains a single nucleus which is slightly larger than the regular 
sized nuclei in the other cells. 

The nuclei are not to be confused here with the metachromatic 
granules of Neukirch (3) and Sdhiitze (4). 

OTHER ACTINOMYCETES 

Other members of the Actinomycetes were also studied. For 
instance figure 3: A, B, dtnd C represent spores and spore forma¬ 
tion of a chromogenous species of Streptomyces which forms spiral 
spore chains on the aerial mycelium. This Streptomyces sp. pro¬ 
duces an antibiotic material which is active against gram negative 



Fig. 3. Streptomyces griseus. 
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and gram positive bacteria. Figure 3: A shows an axial aerial 
hypha with two young spores forming on the side branch; B 
shows a yout^ spore chain, and C represents several spores show¬ 
ing differences in shape and size. The spore formation of this 
organism and others studied was very similar to that of S, griseus. 
The reproductive processes of most Streptomyces are far more 
highly developed than those of any of the bacteria. 

SUMMARY ^ 

1. Structural studies of active and inactive strains of S, griseus 
were made with light and electron microscopes. 

2. The vegetative mycelium when young is coenocytic and well 
branched typically in a monopodial form. Transverse septa are 
formed in practically all cases in the delimitation of the reproduc¬ 
tive cells. Also septa occasionally were observed in the older 
mycelium. 

3. The basal portions of new mycelial branches were ^ten seen 
to be constricted. 

4. The reproduction of S. griseus occurs by means of unicellular, 
asexual spores (conidia) which are exogenously borne in chains 
on the aerial mycelium. 

5. The spores of S, griseus were found to be of various shapes: 
barrel, oval, bean, spherical, and cylindrical. Differences in shape 
and size were found often,.'even among the spores of the same 
chain. 

6. The pr(gressive stages in the development of sporogenous 
hyphae can be observed easily in a one to three day old culture on 
a good sporulation media. 

7. The aerial sporogenous hyphae showed some differences in 
morphology among strains growing upon the same medium. Dif¬ 
ferences were found among active strains, as well as among in¬ 
active strains. 

8. Mature aerial si>ores often show small fragments of trans¬ 
parent film adhering to the outside wall. 

9. The spores of i*. griseus usually germinate at one or both 
ends, usually from the points at which they were attached to the 
adjacent spores or to the hypha.' Rarely do they germinate by 
more than two germ tubes. 
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10. Hyphal fusions and germ tube fusions were observed. 

11. The nucleus of S. griseus may readily be demonstrated in 
the germ tubes, young mycelium, and in the developing spores. 
The nuclei are well distributed throughout the cytoplasm of the 
mycelium. The spores may be uninucleate or multinucleate. 

12. Spore formation of other species of Streptomyces was very 
similar to that of 5*. griseus, 

13. The reproductive processes of most species of Streptomyces 
are far more*highly developed than those of any of the bacteria. 

The writer gratefully acknowledges the assistance of Dr. Seth 
Pope for helpful criticism of thfc manuscript and of Mr. G. B. 
Levy and Mr. Denman Shaw for the technical photographic help 
and the operation of the electron microscope. 
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EXPLANATION OF FIGURES 

Fki. 1. Electron microscope photographs of Streptomyces griseus SL- 
842 (streptomycin producer). A, an aerial sporogenous hypha showing 
septation prior to spore formation. B, a more advanced stage in spore for¬ 
mation. C, a well matured, four-spored chain showing the isthmuses and 
differences in spore sizes. D, four washed spores. E, mature spore chain, 
germinated spores, and isthmuses, showing also an empty isthmus in the 
lower portion of the chain. F. a spore germinated by a single germ tube. 
G and H, two spores germinated by two germ tubes. 

Fig. 2. Electron microscope photographs of Streptomyces griseus SL- 
842. A, shows young branched mycelium with well ^stributed nuclei; also 
several spores showing relationship of sizes. B and C, mycelium from a 
submerged culture showing branching and irregularities in diameter. Some 
of the new branches constricted at their bases. 

Fig. 3. A, B, and C are electron microscope photographs of a species of 
Streptomyces, A, shows a sporogenous hypha bearing two young spores at 
the side branch. B, a young spore chain. C, typical mature*^spores of’ 
various sizes and shapes. D, two electron mibroscope photographs of spores 
of Streptomyces griseus SL-842 showing film fragments adhering to their 
exterior. 



BIOLOGIC STRAINS OF STREPTO- 
MYCES GRISEUS * 

Fernando Carvajal 

5*. griseus was first described by Krainsky in 1914 (3) as 
Actinomyces griseus, but according to Dredisler (2) this or¬ 
ganism is the same species described by Rossi-Doria in 1892 (4) 
as Streptothrix alba. Krainsky’s original description was amended 
by Waksman and Curtis (7, 8). Following the recent classifica¬ 
tion of the Actinomycetes (9) this oiiganism is now identified as 
Streptomyces griseus (Krainsky) Waksman and Henrici. 

S', griseus has been isolated many times from soil samples, river 
mud, insects, plant roots, air, foodstuff, animal excreta, water, 
decomposing plant material, and dust. 

The procedure for isolation from soil samples and the testing 
of S', griseus was also used with other microorganisms in the 
search for antibiotic substances. Soil dilutions employed in iso¬ 
lation work ranged from 1:1000 up to 1: 2O,O0p,OOO. For mate¬ 
rial such as fresh river mud, dilutions of 1:100,000 up to 1:20,- 
000,000 have giveii'good results. The two media most used were 
of the following composition. 1. Czap4k’s lAodified medium; 30.0 
gm. sucrose, 1,0 gm. KjHPO^, 0.5 gm. MgS 04 '71120, 0.5 gm. 
KCl, 0.01 gm. FeS 04 '71120, 2.0 gm. NaNOa, 15.0 gm, agar per 
liter of distilled or tap water. 2. Nutrient agar: lO.O gm. dex¬ 
trose, 5.0 gm. peptone, 3.0 gm, beef extract, 5.0 gm. NaCl, 15.0 
gm, agar per liter of distilled or tap water. The pH of the medium 
was adjusted with NaOH to 7.5 before sterilization. After the 
dilution plates were poured, they were incubated at room tempera¬ 
ture (70-85® F.) from 8 to 30 days to permit the microrganisms 
to grow. Organisms li'om single colonies were tested individually 
by the author’s modification of the ^"cross-streak agar method” 
(1) for antibiotic activity and pure cultures on agar slants were 
obtained at the same time. 

^Contribution from Scheniey Laboratories, Inc., Lawrenceburg, Indiana. 
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The majority of the strains of S. griseus did not produce strei^ 
tomycin as indicated by the tests using the cross-streak agar 
method, shake flasks, and aerated bottles. There was no definite 
indication of relationship in r^ard to sporulation, growth, pig¬ 
mentation, and pigment production, etc., in solid and liquid media, 
between active and inactive strains of this organism. 

COMPARATIVE TESTS OF ACTIVE STRAINS OF S. GRISEUS 

The pross^streak agar method (fig. 1) has shown the relation 
of the intensity of activity at different dates of three active strains 
of S. grjseus. They were SLr-7Sl (Waksman’s No. 4), SL-841 
and SLr-842 (the latter two isolated by the author from Ohio 
River mud) and a Streptomyces sp. SL-788 which is a chromo- 
genous type and produces a soluble brown pigment. S, griseus 
SL-842 followed by SL-841, SL-751, and SL-788 respectively 
exhibits the greatest activity as measured by the size of inhibition 
zone. Culture SL-788 is an entirely different species of Strepto¬ 
myces and does not produce streptomycin, although it gives a 
bacteriostatic spectrum very similar to those 5. griseus strains 
which produce streptomycin. The bacterial testers gradually grew 
toward the master streak of SLr-788 after the first 24 hours, but 
the si^ of the inhibition zones produced by S. griseus strains re¬ 
mained the same. Culture S1-788 was later found to produce ver}^ 
little antibiotic material. 

Figure 2, A shows the bacteriostatic spectrum of Streptomyces 
griseus SL-842 (at center) after four days growth to sixteen dif¬ 
ferent testers (cross-streak agar method). It can be noted in A 
that No. 8 (5*. griseus) was self inhibited; No. 9 {Bacillus subtilis, 
Turtox) and No. 11 (Bacillus subtilis SL-923) were totally in¬ 
hibited. Figure 2, B shows the bacteriostatic spectrum of the 
same SL-842 against two bacterial testers by the flooding or 
smearing method (1), after four days growth. A gram-negative 
bacterium was used on one side and a gram-positive bacterium on 
the other side. It can be noted in A that the tester No. 3 (£. coli 
NRRL-B-210) has the same inhibition distance as sho^ in B; 
the same is true for No. 4 (Bacillus subtilis ATCC-6633). 

Comparative activity tests using the streak and flooding methods 
havf been run with many other S. griseus strains. Tests in sta- 
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tionary flasks, shaketi flasks, and-aerated bottle cultures indicated 
that some strains reached the activity peak ui a shorter time than 
others and that the relative amounts of active material produced 
varied considerably* 


Fig. 1. Companitive bacteriostatic spectra of three active strains of 
Strepiomyces griseus to six bacterial testers on different dates. SLr-751, SL~ 
841, and SL-^2 are three strains irf S. griseus (streptomychi producers) 
and No. 788 is a Streptomycds sp. Note that S, grieus SI-ri42 is the most 
active and SL-841, SLr-7Sl, and SL-788 follow in that order as measured by 
the distances of inhibition. The bacterial testci^s which appear parallel to 
each other are the same in each plate and are as follows from left to right: 
Staphylococcus aureus ATCC-6S38, Bacillus subtilis ATCC-6598, £. coli 
NRRL-B-210, Bacillus stiibtilis ATCC-d633, £. coli NRRL-B-116, Bacillus 
subtilis, Merck-n3R9675. 

PROGRESSIVE BACTERIOSTATIC SPECTRUM OF S. GRISEUS SL-842 TO 
SIX TESTERS—INCUBATION AT ROOM TEMPERATURE (75® F.) 

5*. griseus was partially inhibited by five bacterial testers (fig. 
3, plate No. 0). Here the master streak and the testers were 
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Fig. 2, A and B, Bacteriostatic spectrum of S. griseus SL-842 (at cen¬ 
ter) after four days growth on large plates (150 X 20 mm.) at room tem> 
l>erature. A, cross-streak agar method and B, flooding or smearing method. 
The following testers are indicated by the numbers: 


1. Staph, aureus ATCC-6538 

2. Bacillus subtilis ATCC-6598 

3. E. coli NRRL-B-210 

4. Baciilus subtilis ATCC-6633 

5. E, coli NRRL-B-116 

6. B, subtilis Merck-3R967S 

7. Mycobact, tuberculosis var. bovis 
ATCC-S99 

8. Streptomyces griseus 81^-842 

9. Bacillus subtilis, Turtox 


10. Mycobact, tuberculosis, Tjurtox 

11. Bacillus subtilis SLr423 

12. J\^ycobact. tuberculosis var. homu 
nis ATCC-^7 

13. Mycobact. Phlei ATCC-355 

14. Mycobact. tuberculosis var. bovis 
ATCC-^20 

15. Serratia marcescens, Turtox 

16. Bacillus mycoides, Turtox 
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streaked out at the same time aqd the results were observed after 
twenty-four hours. In plate No. S, griseus was grown for one 
day and then the testers were streaked out and results noted after 
twenty-four hours. 5', griseus produced enough streptomycin to 
inhibit for a short distance the growth of all six testers. Note 
also the slight inhibition of S*. griseus by three testers at the far 
left. 

The numbers 2, 3, 4. S, 6, and 7 (on fig. 3) indicate that the 
testers were streaked out after 2, 3, 4, 5, 6, and 7 days of growth 
of S. griseus and the results recorded after 24 hours. All were 
incubated it room temperature. Note in them the progressively 
greater inhibition zone of the testers caused by the higher yields 
of streptomycin which diffuses out in the agar from the master 
streak. 


OTHER CHARACTERISTICS 

It is an advantage for the production of streptomycin^to have 
rapidly growing strains that sporulate well and produce a thick 
layer of* spores on the surface of the agar. Those strains which 
produce a thicker layer of spore masses usually have much longer 
and more ramified spore chains and, therefore, a greater number 
of spores per unit area than poor sporulating attains. The spore 
masses of some strains when suspended in liquid, such as sterile 
water or liquid media, form a more or less uniform suspension 
after good ^tation.' Other strains on the contrary form very 
poor suspensions because the majority of the spores will float in 
clumps on tlie surface of the liquid and collect at the sides of the 
container. It has been found that these less wettable spores are 
usually covered with small fragments of film. This may \yt due. 
in part, to the fact that during normal spore production these 

Fig. 3. Progressive bacteriostatic spectrum of 5*. griseus SL-842 (top) to 
six bacteria] testers.. Number 0, S. griseus and the testers were streaked at 
the same tTme. Numbers 1, 2, 3, 4, 5, 6, and 7 indicate that the testers were 
streaked out after 1, 2, 3, 4, 5, 6, and 7 days of growth of 5*. griseus. The 
results were observed after 24 hours. The bacterial testers which appear 
parallel to each other are the same for each plate, and are as follows from 
left to right: Staph, aureus ATCC-6538, Bacillus subtilis ATCC-6633, E, 
colt NRRL-B—^210, Mycobacterium tuberculosis var. hominis ATCC-607, 
Bacillus mycoides, Turtox, Serratia marcescens, Turtox. 
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Fig. 3. 
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strains produce an exudate which, when dried on the outside of 
the spores, forms a film which may break at several points but 
still partiany adhetes to the spores* By constant agitation or 
warming of the spore suspension, these external partides separate 
or dissolve frohx the spores which then go into suspension. These 
particles, as seen in the electron microscope, appeared as a trans¬ 
parent film. Details of these observations are presented in an¬ 
other publication. 

In the course of studies with various media! it was found that 
the best medium for spore production for one strain may be un¬ 
satisfactory for another. Masses of spores of one strain pro¬ 
duced on some media gave poor spore suspensions even after good 
agitation. However, the same strain of 5*. griseus gave a uniform 
spore suspension with spores produced on another solid medium. 

The color and pigment production of strains of S. griseus also 
varies considerably. The aerial mycelium and spore masses of 
all isolates have a very distinctive buff color with slight Variations 
in intensity. This variation also may be brought about by chang¬ 
ing the nutrients, the. pH of the medium, temperature, by aging, 
etc. Some strains produce little or no water-soluble pigment 
whereas others produce a considerable amount of dark olive-green 
pigment which diffuses out into the substratum. 

, The odor produced by strains of this organism grown on organic 
(plant or animal material) br synthetic^ medjia varies considerably. 
On a given medium, some strains produced a very faint earthy to 
musty odor'whereas others gavie a more penetrating odor. The 
odor was increased markedly in the presence of liver extract. 

Variations in the color of the fkerial and submeiged growth and 
in the amount of soluble pigment produced are found common to 
both active and inactive strains. The same is true with the odor 
produced by the'se strains. ** 

Colony variability is found among the different strains of S. 
griseus and to a certain extent within groups of colonies derived 
from the same isolate. Some strains are very stable in their char¬ 
acteristics. Others produce colonies of a rough t 3 rpe with marked 
and prominent folds, the spore masses of which break up into a 
chalky powder over the surface of the nutrient agar when dry (fig. 
4, A). Other strains give a smooth or fairly flat type of colony of 
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Fig. 4, A and B. Two colonies of S. griseus SL-842 showing differ™* 
sectors. <4, is a 3 months old colony reduced half size. B, is cMe montli 
old colony enlarged 2 times. Note in A tl^ concentric rings of growth. 
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a lighter color which neither forms very extensive aerial mycelium 
nor has a great amount of sporulation. 

Some cultures of S. grisetu were found to be more unstable toan 
others in their morphological, cultural, and biochemical charac¬ 
teristics. The instability of S. griseus, as well as other species of 
Streptomyces, has been demonstrated by several workers (5, 6). 
The writer, for instance, by making high dilution cultures of spores 
from S. griseus SL^2 obtained three culture types from single 
colonies which were tested by the cross-streak agar method. They 
were very similar in cultural characteristics and morphology. The 
amount of streptomycin and of pigment produced by various strains 
appeared to be the outstanding differences between them. Most 
of these strains were equal in activity to the parent culture; a few 
were slightly less active, and a few were more active than the 
parent culture. One strain, 842-4, produced less pigment and 
considerably more streptomycin both in shaken flasks and in deep 
culture than the parent culture. 

By isolating spores from individual sectors produced in isolated 
colonies or in streak cultures, differences ma^ be found iti these 
cultures when compared with the parent culture. Such varia¬ 
tions may be in activity (streptomycin production), rapidity of 
grovrth, amount of sporulation, pigmentation, biochemical differ¬ 
ences, types of growth (rot^h or smooth), sterility, etc. Figure 
4, A and B shows two colonies of 5*. griseui which produced sec¬ 
tors of various shapes. Two distinct types, which differed from 
the parent culture, were obtained from separated sectors of old 
colonies and from streaks. One type which was about equal in 
activity to the parent culture produced considerable pigment, a pro¬ 
nounced odor, and heavy sporulation. The other type produced 
very little pigment, odor, or strqitomycip, and sporulation was 
very light. 


CAUE STOKAGB OF CULTURES 

Once a pure culture has been obtained, it is necessary to keep it 
in good condition and ready for use at any time. It is of capital 
importance to preserve the morpholc^cal and physiological as well 
as biochemical characteristics of the organism, especially those of 
cultures which produce large amounts of streptomycin. 
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A general practice used by the author for several years is the 
following: Fresh agar slants or other containers are seeded by 
smearing the entire surface with a heavy spore or cell suspension 
in distilled sterile water. The spores should be from a young, well 
sporulated culture. This technique has been found advantageous 
in the culturing of microorganisms such as Actinomycetes, higher 
fungi, bacteria, and algae. By means of this method the develop¬ 
ment of individual and separate colonies is very much reduced. 
When the spores of 5*. griseus germinate on the nutrient agar, the 
vq^etative growth will form an even mat within a few hours. The 
entire ^lycelial surface will theil work as a single unit and will 
promptly start sporulation, thus giving maximum production of 
spores and less vegetative growth in a shbrter period of time. The 
cultures are allowed to sporulate at room temperature (about 75° 
F.) on a table receiving subdued light. With vigorously sporula- 
ting strains of S. griseus on a suitable medium, good spore produc¬ 
tion is obtained in one to five days. After the cultures are well 
sporulated, they are stored at 3-4° C. In this way, the micro¬ 
organisms are kept more stable by retarding the appearance of 
sterile overgrowths, sectorings, variations and mutations. These 
methods have been found more satisfactory than that of making 
transf^s to agar slants by means of a streak in the center or by 
seeding at one point. 

LYOPHILIZATION OF S. GRISEUS CULTURES 

The procedure used was basically that described by Wickerham 
and Andreasen (10). Success has l)een obtained in the preserva¬ 
tion of Actinomycetes. As an example, three different active 
strains of S. griseus, streptomycin producers, were used. Fresh 
spores were suspended in skimmed milk (made with Difco de¬ 
hydrated skimmed milk). This suspension after lyophilizing gave 
an ideal pellet. Several tests for activity, growth, spore produc¬ 
tion, etc., were made of the lyophilized cultures in comparison with 
the parent culture, which has been carried on agar slatnts Com¬ 
parative activity tests were made of \he three strains by-means of 
the cross-streak agar method, surface,^ shaken, and aerated bottle 
cultures. Results showed no difference between the parent and 
lyqphilizcd cultures. Each strain kept its identity. 
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SUMMARY 

1. The saprophytic fungus Sireptomyces griseus has been isolated 
from soils, river muds, insects, plant roots, air, foodstuff, animal 
excreta, water, decomposing plant material, and dust. 

2. The majority of the strains found were unable to produce 
streptomycin, but a few did. 

3. Active strains varied greatly in their ability to produce 

streptomycin. , 

4. When S. griseus strains were streaked at the same time, per¬ 
pendicular to various bacterial testers, they were partially inhibited 
by some of the bacteria, particularly by Staphylococcus aureus, 
Bacillus subtilis, and E. coli. 

5. Studies were made of the behavior of several active and in¬ 
active strains of 5*. griseus. Variations in growth, sporulation, 
color, soluble pigment production, odor, and other physiological 
characteristics were found common to active and inactive strains 
as well. 

6. The best sporulating agar medium for one strain may be un¬ 
satisfactory for another strain. 

7. Colony variation is found among colonies derived from the 
same isolate. The active strains may be improved by selection 
and testing individual colonies. 

’ 8. Better stability of cultnr^fes was obtained by smearing the whole 
surface of the nutrient agar medium \frith a heavy suspension of 
spores rather than by streaking or seeding at one point. 

9. Lyophilized cultures of active strains of S. griseus were found 
not to differ from the parent cultures in morphological, physiologi¬ 
cal, or biochemical characteristics. 

The writer wishes to acknowledge the photographic work which 
was done by Mrs. Marie Lommel and Mr. G. B. Levy. 
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SOME BASES FOR MYCOLOGICAL 
PROGRESS * 

I^KWk 1). Kn<v 

Progress is a iirobleni which has eiiji^a^cd the attention of many 
thoujjhtful men. Xor .should we put this onl> in tlie pa.st tense 
for the ])rol)lem of social ])rogress is nov\ ui)perm()st in the minds of 
mail} thinkinj^ jht.sous. Lucretius, a Kotnaii of the fir.st century, 
]L C., is credited with first usin^ the word “jiro^ress” in the mod¬ 
ern .sense of “^oiiij; ahead” as against “going backward.” 'fliis 
has been an ever changing world; in some cases the changes are 
merely evolution; and e\oluti(ni, howexer, is not .s\non\mous with 
progre.ss. 

A friend of mine, who is a teacher of English Literature, re¬ 
cently said that in his search for a common hefef among college 
students, he has found onl} one first-rate candidate—the belief 
in jirogress. He has put it in these words, “Almo.st all of them 
have .seen a ca\ e-man—in tevtbooks or movies or comic .strijis. 
The} can .see the dilTerence between themselves and 1'ar/an at once, 
the latter ill-clad, uttering wild cries, lacking electricity. Some 
students akso see progress in the .strides of science—new inven¬ 
tions, greater .sjieeds, the atom boinl)—without inquiring close!} 
about the eflfects of these newer and faster gadgets. Some see 
progress in ‘the stirvival of the fittest’ and biological slogans. Some 
see it in books (jf ancient hislor}. (nrls see it in a succession of old 

'‘Address of the I'lesident, l‘>45, M 3 Toloi*ii'al Society of Am«'ka. and 
of the Vice President of the A. \. A. .S. and chdirinan of the‘Section on 
Piotanical Sciences, PM5, St. Taniis, Missourir March JS, PU6. C'ontrihntion 
from the Department ol Motaii), The Penns}l\ania State C ollej»e. No 154. 

|M\(oi.o(iIa ft»r Sej)temher-(Ktoher (38. A77-W7) was issued 
October 4, PM()| 
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styles of dress, most of which are unfamiliar and therefore inferior.’* 
He points out that the doctrine of ])rogress has been held hy many 
in an unthinkinj^ manner especially in recent centuries. “C)ne can 
hardly read any writer of ])rominence,” he says, “without findinj; 
somewhere a casual mention of human prof^ress as a pJirt of the 
furniture of his mind.” 

'fhe i)hiloso])hical view])oint is that ])roj^ress not only consists 
in ])erformin^ a function with greater ease or with greater pro¬ 
ficiency or more efficiency hut also in doing something desirable. 
The test of desirability is m<u*e difficult than that of efficiency. We 
have certainly developed more effective wea])ons for war. Be¬ 
ing able to kill and to he killed hy thousands may jirove our effi¬ 
ciency hut it is a fair (juestion whether it constitutes jirogress. 
“That which is de.sirahle, all things considered, is the final test of 
jirogress.” Benjamin Franklin in jiredicting the jiower of men 
over matter showed his a])])reciatioii of the ])otentialities of natural 
science hut he was also aware of its dangers as indierv^^d hy his 
l)lea, ”() that moral science were in a fair way of improvement, 
that men would cease to he wolves to one another, and that human 
beings would at length learn to know what now is ini])ro])erl\ 
called humanity.” 

In choosing to discuss “.'^oiiie bases for mycological i>rogress” 
it was in my mind to jiresent some ideas that might make* for i>rog- 
ress in the future. But mycology has made much jirogress since 
the days of the herhali.sts of the 17lh century. It may assist us in 
our thinking to review some of the bases for jiast iirogiess. 

An early basis of jirogress was the niicr(>sco])e. By the time of 
the publication of Micheli’s Nitva phiiUarum (fcnera in 172‘>, the 
niicrosco])e had become a working-aid and the author made use of 
it. His work was an exani])le of good scientific method for the time. 
He germinated .spores of the larger fungi and observed both the 
mycelium and the sporophores. (leriiiiiiation of s])ores of the nii- 
crofungi was not recorded until much later (1807). Early inter¬ 
pretations of micro.scopic studies of fungi were based u])oii the un¬ 
derstanding of the ])arts of flowering ])lants. “The s]>oreheads, or 
large .spores, seemed like the fruiting j)ods (»f Lilliputian ])lants, each 
containing its (juota of seeds.” DeCandolle thought that the s])ores 
of Uroinyccs and ('redo contained .small grains, or .spores. A telio- 
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s|K)re he thonghl nii|*ht contriin HX) .such “.spores.” Bui tlie ad¬ 
vances made with the microscope did not ccmtinue uninterruptedly. 
Fries, during the middle of the F^th century, made great contribu¬ 
tions to the knowledge of the larger fungi and developed great 
])restige. Apparently he did not use the microsco])e and perhajjs 
that accounts for his ])oor opinion and anti(|uated conception of the 
])arasitic fungi. 

Another ha.sis of ])rogress was the suhstitution of the careful 
.study of the orderly develoinuenl of a few s])ecies for tlie jnevious 
method of coni])aring the gr(».ss ap])earance of many forms. C\il- 
tural demonstrations brought ah(»ut what may he called the life- 
history conce])t. "rhey resulted in the recognition of a mycelium 
as a vegetative body, of the ])ossihility of the ])roduction of more 
than one kind of spore in a life cycle, and ushered in the change 
from the old to the modern viewpoint, h'or a real contribution to 
tliis kind of ])rogress we are indebted to deBary. These advances 
were made from 1853-1863. 

During the lirst three (piarters of the FHh century new species 
were being nrognized and named from all ])arts of the world. The 
de.scri])tions ap])eared in a variety of journals, re]jorts, and hooks. 
Many of the.se were not widely circulated. It is little wonder that 
w'orkers soon found it difficult to know whether or not a s])ecimen 
under consideration was alread\ named. It may well he added 
that this condition .still ])revail.s. I .shall return to it later. Thus it 
hap])ene(l that many s])ecies were named more than once. It has 
been as.serted that many myctdogists of those (la\s w’ere deterred 
“from de.scrihing .suppo.sedly luwv .s])ecies for fear of duj)licatii>n.” 
i'hat .statement may meet with .some “eyebrow’ lifting” hut I re¬ 
mind you that I am only (juotiiig. .\n important step tow’ard over¬ 
coming this situation was the publication of the Syllocjc FuiKjoruin 
inaugurated by Saccaixk) in 1882. The immediate effect was tlu 
.stimulation of .systematic mycologic activity, iiiis monumental 
w’ork continued into twenty-five volumes, the last ap])earing in 
F>31. During this period niycological jouinals made th^ir appear¬ 
ance in various countries and tax(Uiomic work jirocceded at a 
rapid pace. 

The next impetus in the .study of fungi came from researches 
on the nucleus and its behavior. These gave a new direction to 
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mycological advances. As life histories revealed by cultural stud¬ 
ies had been recognized as important, so nuclear developments re¬ 
vealed by cytological studies came to be recognized as important. 
The applications of cytological methods to the study of fungi began 
with the work of Dangeard in 1894 and soon were under way on 
a large scale by a host of investigators. In the last few years many 
genetical studies have been made and highly significant results ob¬ 
tained. 

Many diseases of plants are caused by fui^ous parasites. The 
great advances in the field of plant pathology have had significant 
influence upon the development of mycological science. Many 
species of fungi have been isolated, cultured, and identified, by the 
pathologists. It is necessary to be able to name the pathogens and 
taxonomy becomes important. 

This is a brief and unsystematic survey of past progress. No 
attempt has been made to make it systematic. Woodrow Wilson 
once said that any systematic writing is immoral writingir because 
no man knows enough about anything to write about it systematic¬ 
ally. ‘‘No man,” he said, “knows more of a certain subject than 
some parts.” In the beginning, I intended to be cautious by pro¬ 
posing to talk about some, not all, bases of mycological progress. 
In discussing the effects of the microscope, the life-history concept, 
^accardo’s Sylloge, and C 3 rtological and pathological investigations, 
the intent has been to pro\ide a certain amount of background or 
perspective. It has been said that perspective is the chief aim of 
all education, that facts are only scaffolding whereas perspective is 
the structure itself. 

The earliest mycologists were interested in taxonomy. From 
those early times to the present there have always been some 
workers who have been interested in describing, naming, and classi¬ 
fying. It is well that morphology, physiology, cytology, and genetics 
have their devotees—^it is also well that there are those who are 
willing to devote themselves to taxonomy. They say nowadays 
that a nation cannot advance without a sound economy. We might 
paraphrase this and say that mycology cannot advance without a 
sound taxonomy. 

It seems worthwhile to present some of the problems which 
taxonomic workers encounter. This means both the problems 
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which are inherent in taxonomic studies and also the wider limita¬ 
tions which often operate to check progress and to break the con¬ 
tinuity of advances for which a groundwork may have been well 
established. Taxonomic work in general, as well as in mycology 
in particular, has a checkered history. Its advances have been 
piecemeal. Even at the risk of repeating certain things which I 
have already presented in another paperI propose to discuss some 
of the reasons why mycologic taxonomy does make more sub¬ 
stantial progress and to present some of the bases for better and 
more continuous progress in the future. There is danger in this— 
one may be accused of being to6 idealistic. But I like to think that 
Walter Lippman was right when he said, “Ideals are not hallucina¬ 
tions. They are not a collection of pretty and casual preferences. 
Ideals are an imaginative understanding of that which is desirable 
in that which is t>ossible.“ I am also heartened by Bacon’s ob¬ 
servation that “The light which we have gained, was given us, 
not to be ever staring on, but by it to discover onward things more 
remote from our knowledge.” Things haven’t changed much 
since Bacon’s time for he pointed out that where there is a desire 
to learn, “there of necessity will be much arguing, much writing, 
many opinions. . . .” This statement will doubtless be accepted 
by all, but his further statement that “opinion in good men is but 
knowledge in the making” will probably be challenged by many. 

In the next several paragraphs I am going to quote freely from 
my previous paper, already mentioned, because I think the senti¬ 
ments expressed bear repetition and also because I cannot state 
them any more clearly or forcefully. I might add that I have 
written abstractly while thinking concretely. 

It seems likely that we must depend largely upon institutions 
to furnish the support for taxonomic mycology. Of course we have 
not been without interested laymen who have done their work 
chiefly or wholly without institutional support. To them great 
credit is due. We should have more of them. The fact remain., 
that we must look to the universities, experiment statibns, research 
institutions, or governmental dejMirtments for most of •‘the needed 
resources. Even where these agencies are involved it is still true 

^The importance of taxonomic studies of the fungi, Torreya 43; 65-77, 

m3. 
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that the ambition, industry, and perseverance of individual staff 
members are more responsible for the advances made than are the 
plans and direction of the administration. We have been hearing 
a good deal about institutional research but so far as taxonomic 
work with fungi is concerned we believe an analysis would show 
that research in this field is chiefly due to individual initiation rather 
than to institutional planning. It may happen that an institution 
will make an effort to continue a certain t 3 rpe of research after it 
has been inaugurated and successfully carried on by one of its 
staff members and will then refer to the program as an institutional 
program. More often it happens that a real leader appears and 
develops successfully a line of work which is supported (more or 
less) during his years of activity but which is dropped by the in¬ 
stitution afterwards. Such instances indicate the correctness of 
•the conclusion that there is often no such thing as an institutional 
program. There are, of course, exceptions but we feel safe in 
saying that the exceptions prove the rule rather thai^^make it. 
We have inserted the parenthetical phrase—^more or less—because 
we are sure that institutional support even when forthcoming dur¬ 
ing the height of the program is often more apparent than real. 
Certainly it is true that many of our productive mycologists have 
had to earn their *'bread and butter” with teaching and routine 
duties and have had left only a small percentage of their time and 
efforts for the kind of wo’ic which they were so well qualified to 
pursue. 

Someone* may well ask why tli/ese difficulties are raised in connec¬ 
tion with taxonomic research when they exist in so many lines of 
research activity. There are several reasons for this. Of course 
I need not explain why I single out mycological taxonomy. 

The source materials for taxonomic research are in large part 
not commercial commodities. They consist of specime^, rare 
books, separates, indexes, and illustrations, which are accmnulated 
only with time, patiencje, correspondence, and exploration. When 
such collections have finally been put together in an institution 
they should be used by more than one generation of workers in that 
institution. Or, if that is not possible some method should be 
worked out by which they become available to succeeding investi¬ 
gators in other institutions. 
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There are now in existence some collections of microfungi where 
spore measurements and drawings accompany literally hundreds 
of specimens. Such aids are indispensable for taxonomic studies 
and when available not only save the time necessary to duplicate 
them elsewhere but help to prevent errors and misconceptions. 
There are also herbaria of fleshy fungi where great accumulations 
of photographs, drawings, and notes make them of the utmost im¬ 
portance to other workers. This is not a plea for the centralization 
of mycological taxonomy. It is rather to call attention to the fact 
that etiormous resources are frequently accumulated and then 
neither used nor made available for use. Since our modem con¬ 
cepts fix the application of names by types rather than by descrip¬ 
tions, it is a fair question whether type specimens should ever be 
personal or institutional property. The difficulties may seem in¬ 
surmountable but thisds not a foregone conclusion. Surely we 
shall make no progress until the workers themselves reach a keener 
appreciation of the situation. 

There are other factors which bear on the progress of taxonomic 
work with the fungi. Even though a staff member may have the 
ability and enthusiasm to carry on work of this sort, it may be, as 
previously indicated, difficult for him to obtain the full cooperation 
of his institution. Projects which have more evident economic as¬ 
pects frequently elicit more favor with administrative officials in 
publicly supported institutions. This is true in spite of the basic 
relation of taxonomic studies of the fungi to many phases of plant 
science, medicine, and industr}\ It is easy to comprehend why this 
attitude prevailed in the early days, but it is not so easy to see why 
the value of fundamental work of this sort has not eventually come 
to be recognized more generally. 

And again, even though there may be institutional approval so 
far as the time of the worker is concerned, it is often difficult to 
secure funds for the type of maintenance which is essential for 
taxonomic projects. For a project requiring special apparatus, 
machinery, glassware, and chemicals, it is usually not difficult to 
secure funds. But to secure funds for the purchase of specimens, 
photographs, particular books, separates, periodicals, indexes, and 
exploration, may be difficult or well-nigh impossible. It is gen¬ 
erally conceded that a research worker is not expected to get along 
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with the equipment and supplies which are in general stock but is 
entitled to special expenditures for his project. Not so with li¬ 
brary facilities. He may be expected to get along with what the 
institutional library provides. He may of course compete for more 
than his share of the general library funds but this is not always 
satisfactory even if partially successful. The use of research funds 
for special library facilities is much less common than for special 
material equipment. The problem of publication is a closely re¬ 
lated one. Monographic treatises are often expensive to publish 
and the demand for them may be slight and slow. The fact that 
publication is difficult tends to discourage this type of work. 

Where, then, is progress? Workers come and go. Change is 
incessant but are we sure that we are pursuing an upward path? 
As we have pointed out, the isolation of workers and the attitude 
of institutions has caused repetitions upon a grand scale as well 
as upon a small one. In order to get going, an individual must 
spend much time doing things that have been done bef^ and ac¬ 
cumulating material that already has been accumulated elsewhere. 
Perhaps that is the way of the world and it must be so. Mar¬ 
cus Aurelius said that although there is continual change every¬ 
where, it runs in cycles and does not escape their confines. The 
social scientists put it another way. They reco^ize the repetitions 
through the whole of history and refer to the same dramas, with 
the selfsame scenes reproduced, with merely a Change of actors. 

Coming now to the problems of mycological taxonomy, is there 
anything that we can do to avoid the necessity of so much unpro¬ 
ductive repetition? What can we do about valuable things that 
are no longer being used and yet not available? Individuals and 
institutions must be physically separated, but can they not be 
brought scientifically closer together? 

I propose that we should have a national mycological institu¬ 
tion. I have not gone so far as to draw up a charter or a constitu¬ 
tion. Neither have ^ tried to solve the problem of support. It 
seems safe to assume in these days of the wide interest in research 
on a national scale that both public and private funds could be had 
if the Mycological Society of America would determine what sort 
of an organization is desirable. 

I am not proposing a new research institution. What I have in 
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mind is an institution in the nature of a bank, or clearing house, 
which would have on deposit a wealth of scientific resources— 
specimens, indexes, separates, and other aids-—and perhaps even 
money. Neither am I proposing cooperative research but rather 
cooperation in research, a very different matter. 

First of all there would be constituted a national mycological 
herbarium. Operation as such, and not as a part of any of the 
government departments, should enable it to play a role not now 
played by ahy other herbarium. I have alreadly said that it seems 
a fair question whether a type ^specimen should ever be regarded 
as private property.* But as long as there is no real public ‘‘treas¬ 
ury” in which to deposit them, they are likely to remain in their 
place of origin. Of course they can now be sent to any of the 
large herbaria but incentive to do so is not very great and certainly 
pressure to do so is lacking. Fortunately material of many myco¬ 
logical specimens is divisible so that portions of types could be fur¬ 
nished by an author if he felt the urge. It should not be left to 
chance. The kind of national organization I have in mind would 
immediately contact authors of new species. I believe the response 
would be excellent. And the campaign for type specimens should 
not be limited to solicitations within our own country, but should 
be world-wide. If actual specimens were not obtainable there are 
possibilities of photographs, drawings, and special notes. It has !)een 
well said that considering types are one of the basic assets of bo¬ 
tanical science, the complacency of American botanists toward them 
is indeed remarkable. 

It seems safe to conclude that a national institution could become 
without doubt a repository for many privately organized collections 
which are no longer in the hands of the originator and are not 
being used by a successor. Acquiring such collections by loan, 
provided they could not be obtained by title, would help much. 

8 After writing this, my attention has been drawn to a similar statement by 
F. R. Fosbbrg in Science 89; 245 (1939), “Types and other historic speci¬ 
mens can no longer be regarded as the private property of individuals pr 
institutions, but must be treated as a legac;y, entrusted to us by the botanists 
of the past for the benefit of botanical science, present and future.” The 
same author has presented well the case for the necessity of segregating and 
safeguarding type specimens at all times and especially during the dangers 
of war. Sec The Journal of Botany, November, 1938, pp. 327-330, and 
Science 96 : 515-516 (1942). 



61S 


Mycologia, Vol. 38, 1946 


The staff in this national institution ^ould be able to keep up 
indexes of literature on a scale beyond that possible for individuals 
or for most institutions. Without a current Saccardo many 
workers need help with taxonomic literature. Interlibrary loans, 
once single and direct, are now difficult and restricted. This gen¬ 
eral reference to mycological literature leads naturally to the sub¬ 
ject of publication. Monographs are frequently long and with il¬ 
lustrations; the expense of publication may be great in comparison 
with any possible income from sale. I know of two such manu¬ 
scripts which should be published but which cannot find a com¬ 
mercial or institutional publisher. This mycological bank we are 
talking about should have money in it for such good work. 

It should have money also to aid in sending representatives to 
International Congresses, especially if rules of nomenclature are 
to be considered. Most of you know that we must have interna¬ 
tional rules of nomenclature. The only way so far devised to se¬ 
cure such rules is through International Congresses, ^s far as 
I am able to learn most of the delegates “delegate” themselves. By 
that I mean that societies aild organizations appoint as delegates 
those who have decided to attend on their own. The representa¬ 
tives are, therefore, not necessarily those best qualified to take part 
in such important proceedings, but rather those who are able or at 
Jeast willing to finance the trip themselves. I wonder what would 
be the outcome if our national govarnmelit selected delegates on 
such a basis to other international meetings where matters affecting 
, the welfare of the nation are Under consideration. 

After considering the problems of progress in general and the 
bases of progress in mycology in partictffiir, both historically and 
with r^rd to future developments, I am reminded of the story 
of the two little girls who were comparing progress in catechism 
study. “I’ve got to original sin,” said one. “How far have you 
got?” Said the other: “Oh, I’m way beyond redemption.” That 
seems to be the placei where this discussion should end today but I 
hope it will be continued by the Society and that further progress 
along the lines suggested will not be too long delayed. 

Botany DspAxtMENT, 

The Pennsylvania State College 



STUDIES IN THE GASTEROMYCETES XIV. 
THE GENUS CHLAMYDOPUS 

W. H*. Long and David J. Stouffer 
(with 7 figures) 

The ,tribe Phellorineae consists of three closely related, cosmo¬ 
politan, monotypic genera, Phellorina Berkeley, Dictyocephalos Un¬ 
derwood and Chlamydopus Sp^azzini. These three genera have 
sporocarps elevated at maturity on a definite, elongated stipe, ba- 
sidia in fasciculate clusters persistent at maturity, pulverulent gleba 
and colored, continuous, verrucose spores. The endoperidium in 
each genus consists of'two distinct structures, a permanent outer 
basal region formed by the expanded modified stem-apex and an 
inner layer lifting the entire glebal cavity. In Dictyocephalos the 
dilated stem-apex portion of the endoperidium becomes hard and 
leathery with age (Long & Plunkett, 1940). It may be a mere rim 
or collar around the base of the sporocarp, or extend upward 2-3 
cm. as a very irregular, jagged, saucer-like wall whereas the inner 
lining^continues beyond the leathery basal part as a thin membrane, 
covering the entire gleba, and is shed on dehiscence. The leathery, 
basal part remains permanently attached. In Phellorina the ex¬ 
panded stem-apex forms an urceolate leathery permanent endo¬ 
peridium for two thirds to five sixths of the length of the sporocarp 
leaving a small top part of the gleba covered only by the mem¬ 
branous inner layer, which falls away during dehiscence. In 
Chlamydopus the endoperidium completely covers the gleba and on 
maturity develops an apical stoma. 

KEY TO THE THREE GENERA 


1. Exoperidium continuous with stipe, endoperidium an urceolate expansion 

of the stem-apex. Phellorina 

2. Exoperidium not continuous with stem, sporocarp seated on the expanded 

stem-apex, stem volvate..3 

3. Gleba cellular, dehiscing by the irregular breaking away of the peridium 

Dictyocephalos 

3. Gleba not cellular, dehiscence by an apical stoma. Chlamydopus 

619 






620 


Mycolcxsia,-V oL. 38, 1946 


Chlamydopus Spegazzini 
An. Mus. Nac. Buenos Aires 6: 189. 1899 

Sporophore hypogeous, enclosed in a volva or universal veil 
during early stages of growth, erumpent at maturity. P^ridium 
double; the universal breaking away in pieces. Endoperidium 
coriaceous to membranous, tough, dehiscing by an apicsil stoma. 
Stipe dilated at apex, not socketed, long, stout, becoming woody. 
Gleba powdery, having capillitium, spores and fasciculate basidia. 
Columella none. Spores globose, colored, continuous, usually ver- 
rucose. Basidia bearing 1 to 4 spores apically on short stcrigmata. 

Type species : Tylostoma meyenianum Klotzsch.' 

Distribution: North America; South America; North Africa; 
Australia. 

Chlamydopus meyenianus (Klotzsch) Lloyd, Myc. Writ. 1: 
134-135. 1903. 

Tulostoma meyenianum Klotzsch, Nov. Act. Caes. Leop. Carol. 
Nat. Cur. 19: 243. 1843. ^ 

Tulostoma desertuola Philippi, R. Florula Atacamensis p. 130 
(p. 50 of reprint). 1860. 

Tylostoma maximum Cooke & Massee, Grevillea IS: 94. 1887. 

Chlamydopus clavatus Speg., An. Mus. Nac. Buenos Aires 6:189. 
1899. 

Chlamydopus amblaiensis Speg., ibid. 1899. 

Tylostoma clavatum Sa»:;p. & Sydow, Syll. Fung. 16: 234. 1902. 

Tylostoma amblaiense Sacc. & Sydow, ibid. 1902. 

Sporophore originating 3-8 cin. below the surface of soil. Sporo- 
carp subglobose to depressed-globose to rarely slightly concave at 
base, 5-18 mm. tall by 10-30 mm. wide, firmly attached to the di¬ 
lated stem-apex. Exoperidium none (excluding the universal 
veil). Endoperidium membranous-subcartilaginous, tough, per¬ 
sistent, pinkish buff to pinkish cinnamon, smooth. Collar none, or 
on some plants a pseudo-collar formed by the rupturing of the 
cortical layer of the stem at base of peridium. Mouth apical, plane, 
indefinite, 0-6 mm. Ip diameter, often enlarged and irregularly 
lacerate in age. Stipe 4-15 cm, long by 2-15 mm. thick at top by 
1-10 mm. thick at base, woody to corky, solid or rarely with a 
small central cavity, context more or less porous, curved, terete or 
angular, often flattened, especially the upper half, longitudinally 
sulcate or rarely smooth, attenuate below, scales fibrillose-silky to 
flat-appressed, or none, cartridge buff to cinnamon, a few pecan 
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Figs, 1-2, Chlamydopus meycntanus X 1. Fig. 1, volva-cup and false 
exoperidium; fig 2, type of **Tylostoma yractlc** White. 


brown with extreme age. Volva a universal veil, bizonate, de¬ 
hiscence circumscissile along the equator, upper portion pt volva or 
volva-cap thin, membranous, very fragile and brittle, verrucose 
(figs. 1 & 3), warts coarse, usually 2x2 mm. thick, quadrangular, 
normally deciduous in pieces as the stipe elongates, but sometimes 
this verrucose cap remaining on the endoperidium as a false exo- 
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peridium (figs. 1 & 3), inner surf^ of vGlva-cap buff pink, outer 
surface pecan brown to walnut brown, warts dingy white; the 
lower hsdf or volva*cup smooth externally, two-layered, of coarsely 
chambered tissue, obovate to cupulate to subcylindrical, persist¬ 
ent, 9-12 mm. tall by 10-20 mm. wide at top, walls 1-2 mm. 
thick, outer layer thin, membranous, inner layer thick, often 
rotting away leaving the outer coat a thin tough membrane 
covered with dirt. Annulus, rarely a pseudo-annulus occurs 
(fig. 4) formed of the remains of the volva-cap which on elongation 
of the stem were left on the upper part of the stem simulating a true 
annulus, breaking into pieces and soon deciduous, leaving a normal 
stipe with no signs of any annulus ever having been present. (A 
somewhat similar universal veil or volva is found in Batiarrea la- 
ciniaia [Long 1943], where the outer volva is triplex having three 
different zones of tissue.) Radicating base none. Gleba ferrugi¬ 
nous to Hay’s russet. Capillitium hyaline to slightly tinted, not 
abundant (in specimens at hand), threads not as well defined as in 
Tylostoma, flaccid, 3-5 fi thick, septa not seen. Spores globose, 
uni-guttulate^ 5.6 to 7.5 ft usual size 7 ft. Epispore fulvous, mod¬ 
erately but not densely echinulate, rarely smooth. 

Type locality : South America near Arequipa, Peru. 

Illustrations: Klotzsch, Nov. Act. Caes. Leop. Carol. Nat. 
Cur., fungi of Meyen CoUections, tab. 5, fig. 4. Lloyd Myc. Writ. 
1: The Genera <3f Gasteromycetes, pi. 2, fig. 20, p. 14; Lloyd Myc 
Writ. 1: pi. 10, figs. 1-3; Lloyd Myc, Writ, 1: The Lycoperdaceae 
of Australia, New Zealand and Neighboring Islands, fig. 6, p. 9. 
Cunningham, the Gasteromycetes of Anstralik and New Zealand, pi. 
29. fig. 1, and pi, 36, fig. 53. White, The Tylostomataceae of 
North America, pi, 35, figs. 1-6. Spqpazzini, An. Mus. Nac. 
Buenos Aires 6: pi. 4, fig. 2, and fig. 3 as Chlamydopus aniblaiensis 
1. c. 

Habitat : usually solitary, in sandy, sand-clay, or volcanic soil, 
on sand dunes, and in gypsum flats; in the open or usually in partial 
shade of desert vegetation; in arid or semiarid regions. 

Distribution: North America. Arizona; Pima County, near Tucson, 
elevation 2400 ft., C, L. Shear, April 13, 1901, in Herb, Bureau of Plant 
Industry (1 plant). California: San Bernardino County, near San Bernar¬ 
dino, elevation 1080 ft., O. A. Plunkett, comm. Warren Travel!, March 
1929, in University of California Herbarium at Berkeley, 506660 (1 plant). 
Western Mohave Desert, /. Af. Johnson, in Lloyd Myc. Goll. 5623 (1 plant). 
Rverside County 6-8 miles beyond Indio, elevation 20 ft. below sea level. 
H, E. Robert, spring of 1940. Herb. Bureau of Plant Industry, in Morse 
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Figs. 3-S, Chlamydopus meyenianus X 1 Fig 3, volva-cup and pseudo- 
exoperidium, fig. 4, plant with false annulus, fig plant from type locality 
in Peru. 


Coll. 650 (1 plant). Mohave Desert, Los Angeles County, Lancaster, de- 
vation 2350 ft, Mildred Stein, May 1940^ in Morse Coll. 650 (1 plant) 
New Mexico: Dona Ana County, Mesilla Park, elevation 3865 ft, W, A, 
Archer, April 10, 1915, in Lloyd Myc. Coll. 56Z8 (2 plants). £. O. Wooton, 
April 1910, in Lloyd Myc. Coll. 5640 (2 plants) , T, D, A, Cockerell, May 
18^, in New York Botanical Garden (several plants); on mesa north of 
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A, & M. College, F. Garcia, comm. E, O, Wooion, April 1894, no. 101 Her¬ 
barium of A. & M. College (1 plant), now in the New York Botanical 
Garden under the name Tylostoma gracile; F. Garcia, comm. /. B. Ellis 
(1 plant), in New York Botanical Garden under the name Tylostoma cam- 
pestre; on mesa, 1 mile N.E. of A. & M. College, Clay Smith, comm. H. L, 
Barnett, April 1941, 9956 Long Herb. (1 plant). Jomado Experimental 
Range about 28 miles east of Las Cruces on Highway 70, elevation 4150 ft., 
in open areas between the mesquite>sand dunes, Ivan H, Crowell, February 
6, 1937, 8156 (1 plant) ; W, H. Long and David /. Stauffer, Sept 8, 1941, 
9607 (1 plant). Chavez County, in oak shinnery (Quercus Harvardii), 34 
miles east of Roswell on Highway 380, elevation 3400 ft., W. H, Long and 
David /. Stauffer, April 19, 1942, 10083 (2 plants). Lincoln County, 8 
miles south of Oscuro, elevation 5500 ft., David /. Stauffer February 20, 
1942, 10021 (5 plants), October 27, 1942, 10271 (1 plant) ; W, H. Long and 
David /. Stouffcr, April 18, 1942, 10101 (27 plants). Otero County, White 
Sands National Monument, elevation 4250 ft., in gypsum flats, west of flrst 
gypsum dune, one-quarter to one-half mile N.W. of Administration Build¬ 
ings, F. Ray Schaeffner, August 15, 1941, 9686 (1 plant), August 30, 1941, 
9958 (4 plants) ; W, H, Long and David /. Stauffer, September 13. 1941, 
9646 (56 plants) ; W. H, Long, April 22, 1942, 10114 (^ plants). Luna 
County, 10 miles west of Deming on Highway 70, elevation 4300 ft., in 
mesquite-sand dunes, W, H. Long and David /. Stouffer, Septeai^r 9, 1941, 
9614 (1 plant), 11054 (7 plants) ; W. H. Long, April 24, 1942, 10061 (10 
plants). Valencia County, 4 miles south of Belen bridge on Highway 6, 
elevation 4785 ft. in sand-clay soil on Artemisia areas, September 18, 1941, 
W. H, Long, 7679 (2 plants); IV, H, Long and David /. Stouffer, De¬ 
cember 6, 1941, 9919 (3 plants). Washington: Franklin County, Pasco, 
elevation 381 ft., in deep sand dunes, C. V, Piper, May 20, 1899, in Lloyd 
Myc. Coll. 5625 (3 plants). 

South America. Peru: Province of Arequipa, near Arequipa, elevation 
8000 ft., in volcanic soil, at the base of the active volcano Misti, F. /. F. 
Meyen, in Berlin Museum as Tulostoma mcycnianum, type locality. Yura, 
about 20 miles N.N.W. of Arequipa at base of extinct volcano, Chachani, 
elevation 8060 ft., Karl P. Schmidt, August 7» 1939, in Chicago Museum of 
Natural History, lfll4,666 (1 plant). Chile: Atacama Province, Desert of 
Atacama, between Cachinal de la Sierra and Agpia de Profetas, elevation 
9000 ft., R. Philippi No. 419 (several plants) 'as Tulostoma deserticola, 
Argentina: Province of Patagones, near Carmen de Patagones, in sand 
dunes near seashore, Carlos Spegaseini, September 1897, and February 1898, 
as Chlamydopus clavatus, type locality for genus; Salta Province near 
Amblaio, in very arid sandy hills, elevation 8200 ft., Carlos Spegassini, 
January 1897, as Chlamydopus amblaiensis; Mendoza Province, in preandean 
hills of Potrerillos, 'near Mendoza, elevation 4500 ft., Carlos Spegassini, 
March 1910, No. 1260, abundant, as Chlamydopus meyenianus. Vicinity of 
Mendoza, Carnegie Institution of Washington, New York Botanical Garden, 
Explorations in South America, /. N, Rose and P, G. Russell, September 
1915, 21473 (1 plant) as Tylostoma sp. 

North Africa: One specimen at Kew under name Battarrea guicciardi- 
niana (according to Lloyd l.c.). 
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Australia. Western Australia: Kalp, /. B. Cleland (his no. 357), 
Lloyd Myc. Coll. 5631 (1 plant) ; Kalgoorlie, Gascoyne River, Af. Cribble, 
June 1917, as Tylostoma maximum; Kurrawang, Mrs, A, F. Cleland, July 
1918. South Australia: Millers Creek, Dr, Campbell, August 1921; Minnie 
Downs, L, Ressc, July 1926; Mr, Diets, no locality given; Victoria: Miller, 
Mallee; Walpeup*; Pink Lakes, Mallee near Underbool. 

The altitudes and habitats for Australia are not available. All 
the collections listed from New Mexico are in the I-ong Herbarium 
at Albuquerque, N. M., unless otherwise stated. The above dis- 
tributipn shows that Chlamydopus ^neyenianus has a wide range in 
altitude and habitat. In South America this fungus extends from 
the shore of the Atlantic Ocean in Argentina, inland to elevations 
of 7(to0 to 8200 ft. then over the Andes to Peru at 8000 ft., thence 
up the west coast to Chile where it occurs at 9060 ft. in the Atacama 
Desert; thus it is rather widely distributed on both slopes of the 
Andes at high altitudes. In North America, Chlamydopus ranges 
from Southern California, eastward to New Mexico then North 
to southeastern Washington, with altitudes from 20 ft. below sea 
level to 5500 ft. 

Habitat ; In South America this fungus is found on sand dunes, 
on rocky soil and in volcanic debris. In North America it has a 
wide variety of habitats, as follows: East of Roswell it grows on 
low sandhills in a remarkable forest of dwarf oaks which rarely 
grow taller than three feet; in the Oscuro area it grows on the tops 
and sides of mesquite-sand dunes in the partial shade of the mes- 
quite trees. In the White Sands National Monument, the plants 
were found in gypsum flats in the partial shade of Atriplex 
canescens, Lepideus alyssoides and Chrysothamnus latisquameus. 
These gypsum flats are small valleys entirely surrounded by gypsum 
dunes (hydrous calcium sulfate) which have no drainage outlets, 
hence the soil is heavily impregnated with gypsum from rain water 
and from wind-blown particles of gypsum settling in the flats. The 
Jomado area consists of high mesquite-sand dunes with deep de¬ 
pressions between the dunes, the Chlamydopus grows in open spots 
in the depressions. The Deming area consists of low mesquite- 
sand dunes where the mesquite tree* %rc small (4-8 ft.)" This fun¬ 
gus grows on the sides and tops of the dunes, especially on dunes 
where the mesquite brush is dead or dying; the soil of this area 
has much clay in it. In the area southeast of Helen the fungus 
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Figs. 6-7, Chlamydopus meyenumus X 1 Fig 6, a very large obese 
form, fig 7, plant from gypsum fiats with large bulbous base of rootlets, 
hyphae and soil. 


grows on low hills in a heavy sand*clay soil covered with Artenusui 
bigelomt. 

Figure 7 shows the characteristic basal growth of Chlamydopus 
in the gypsum flats of the White Sands National Monument. The 
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majority of the plants have this large bulbous base, which is com¬ 
posed of rootlets of adjacent vegetation mixed with a mass of white 
hyphae, grains of sand and gypsum. At first we thought this was 
an example of root stimulation due to the Chlamydopus as de¬ 
scribed by Shantz and Piemeisel (1917) where they cite instances 
of stimulation of vegetable growth from “Fungus Fairy Rings,” 
but a critical study of these bulbous formations led us to doubt that 
such an explanation was correct. These bulbs are unusual in that 
they found around the volva-cups extending up on the base of 
the stems where the volva-cap had been; the rootlets and fungus 
hyphae are also in the sand which filled the volva-cups after stem 
elongation. The sporocarps and volva-caps are entirely free of 
rootlets, hyphae and sand particles, in other words the bulbs are 
limited to the volva-cups and adjacent portions of the stem. All of 
the volva-cups found on this gypsum area are filled with rootlets, 
hyphae and sand; also many stems have rootlets protruding from 
that portion buried in the soil, indicating that this peculiar bulbous 
formation originated ajter stem elongation. 

Most of the rootlets under the microscope show a multitude of 
hyphae radiating in all directions from them, but many of the 
rootlets have masses of hyphae parallel to them. Apparently as 
soon as the stent elongates, the rootlets and hyphae become active 
filling the soil inside and outside of the volva-cup thereby producing 
the globose bulb. If this white fluffy mycelium originated from 
the Chlamydopus then why wait to grow until the universal veil 
is ruptured, if this white fungus is not a part of the Chlamydopus 
mycelium then again why wait till elongation to become active? 
These bulbous masses around the volva-cups (fig. 7) occur only 
on Chlamydopus plants growing in the gypsum area, none were 
found on any plants growing in other areas (figs. 1 & 3). The 
gypsum evidently is the cause of this bulbous growth. It seems 
that the Chlamydopus plants in the presence of gypsum gives off 
substances which attract the rootlets of green vegetation as well 
as attracting the fungus hyphae. Special efforts were made to find 
the “^g” stages of Chlamydopus but jione were found, hence we 
have only old and more or less weathered plants for study. Many 
of these questions would be answered if we could get the ^'egg^^ 
stages in the gypsum soil. According to Cunningham (I. c.), the 
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*'egg” and stems of Chlamydopus have a gelatinous matter in Hitai 
before elongation, if such is true for our plants then this gelatinous 
material, or what was left of it after elongation, might be the attrac¬ 
tion for the rootlets and the white fungous mycelium, if so, then 
why do not plants of Chlamydopus everywhere have this bulbous 
base? But, as previously stated, these bulbs are limited to*the 
gypsum areas. 

Cunningham (1. c.) finds plants in Australia with stems 35 cm. 
long and states that these ^^large specimens may possess a compound 
peridium when the glebal chamber is divided into several smaller 
chambers. The top of the sporocarp then becomes somewhat 
pitted, the depressions corresponding with the positions occupied by 
the various peridial walls.” We do not find any plants with stems 
longer than 15 cm. nor any with compound peridia as described by 
him. If this species were not so distinctive, some “splitters” might 
easily make a “new species” of the plants with these long stems 
and compound peridia. We have a similar possibilityNn Dictyo- 
cephalos (I^ng & Plunkett, 1. c.) where the amazing variations in 
size, shape, scales and other diaracters are so many that numerous 
“new” species could be made from aberrant individuals by 
writers who believe such characters are valid criteria for differ¬ 
entiating species. The description of Chlamydopus given here was 
.made from New Mexico material. 

.DISCUSSION OF SYNONYMS 

Tulostoma meyenianam Klotzsch ('1843) was the name for the 
original type material collected in Peru by Meyen on which is 
based Chlamydopus meyeniemus. 

Tulostoma deserticola Phil. (I860) is a name applied to our 
plant found in the desert regions of Atacama in Chile. 

Tylostoma maximum Ck. & Mass. (1887) was found in Australia 
but is identical with our plant according to Lloyd (1. c.). The 
above species were named before the genus Chlamydopus was 
erected. 

Chlamydopus clavatus Sp^. (1899) is the name given to a 
South American collection from near the shore of the Atlantic 
Ocean; the author overlooked the older name T. meyenianum. 

Chlamydopus amblaiensis Speg, (1899) is the name given to 
plants which show an annulus, but this so-called annulus is nothing 
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more than the remnants of the volva-cap left on the stipe during 
elongation (fig. 4) and soon disappears. 
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ADDENDA TO THE GENERA HELICO> 
GLOEA AND PHYSALACRIA 

Gladys £. Baker 
(with 25 figures) 

Since the publication of descriptions of the genera Helicogloea 
(Baker, ’36) and Physalacria (Baker, ’41), additional material of 
both genera has been available for study. For each genus the 
geographical range of the known species is extended and new 
species recognized. 

For Helicogloea the geographic range and habitats of previously 
known species are considerably broadened. Four species are 
clearly defined as new. A key to all the species is included there¬ 
fore. Of the eleven species now comprising the genus M but two, 
//. sphacrospora and H, indica, have been seen. Descriptions of 
these have been taken from the original accounts (Moller, ’95 and 
Boedijn, *37, resi>ectively). The genus falls naturally into two 
lines depending upon the character of the fructification, which may 
be of the mucous-gelatinous (‘"tow-like”) type, or the distinctly 
'floccose (hypochnoid) type. Other diagnostic criteria include the 
position of the basicjial primordium which may be apical or inter¬ 
calary, the character of the hypobasidial sac, the origin of the epi- 
basidium, and the spore characteristics. 

KEY TO THE SPECIES OP Helicogloca PAT. 

1. Fructification mucous-gelatinous.4 

1. Fructification floccose, hypochnoid.2 

2. Origin of basidium (primordial cell) apical; hyphae without clamp con¬ 
nections or coils; spores sphaeroidal. H. sphacrospora 

2. Origin of basidium usually intercalary; clamp connections present; 

h 3 rphae freely coiled kt times; spores ovoid.3 

3. H 3 rpobasidial sac very irregular, constricted or forked; epibasidial origin 

from the apex or sub-apex of the primordial cell; hyphae not coiled; 
spores 15-19 X 9-13 M . .. H, pinicola 

3. Hypobasidial sac constricted but not forked; epibasidial origin usually 
from the apex of the sac; hyphae conspicuously coiled, especially the free 
ends; spores 12-15x7.5-9^.H. contorta 
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4. Basidial origin either apical or intercalary, usually with a sac.5 

4. Basidial origin lateral on a short branch, or both apical and intercalary 


in the same species.. 

5. Hypobasidial sac small, under 20m in length, regular in form; spores 

ovoid, 8-12 X 5-8 M. H, graminicola 

S. Hypobasidial sac larger, usually over 20 m in length.7 


6. Basidial origin a short lateral branch; hypobasidial sac present, pendu> 
lous; spores one-celled, arcuate to crescent-shaped, 24-31 X 9-11 m 

H. indica 

6. Basidial origin both apical without a sac and intercalary with a sac; 

spores ellipsoidal to elongate-ellipsoidal, concave, one-, rarely two-celled, 
14-34 X 5.4-9 M ...H. intermedia 

7. Fructification usually a thin mu^us-gelatinous film.8 

7. Fructification a well-developed,*irregular pulvinate mass, several mm. 

thick; spores subellipsoidal, often a little flattened or concave, 15-17 X 
6-7.7 M ... H, caroliniana 

8. Basidial origin apical or intercalary; hypobasidial sac always present; 

spores ovoid-ellipsoidal.9 

8. Basidial origin usually intercalary; hypobasidial sac sometimes replaced 

by swelling of the primordial cell; spores subellipsoidal and curved, 
apiculus very stout, 13-15 X 4.5-7.5m. H, longispora 

9. Fructifications pallid to straw-colored; basidial origin usually apical; 

epibasidium primarily from the apex of the primordial cell.10 

9. Fructification a distinct yellow to orange color when dry; origin of 
basidium intercalary, sometimes catenulate; epibasidium primarily from 

the apex of the sac; spores elongate-ovoid, 16-25 X 8-15 m. H. aurea 

10. Spores ellipsoidal, one-celled, 8-25 X 4-13 M . H. Lagerheimi 

10. Sptires ovoid, 1-3 septate, 15-18 X 7-8 m.//. inconspicua 

Helicogloea Lagerheimi Patouillard, Soc. Myc. Fr. Bull. 8:121. 
1892. 

Saccoblastia ovispora Moller, Protobasidiomyceten, Bot. Mitt. 8: 
16. 1895. 

Saccoblastia sebacea Bourdot and Galzin, Soc. Myc. Fr. Bull. 
25: 15. 1909. 

Saccoblastia sebacea var. vulgaris Bourdot and Galzin, Hym. de 
France, p. 5. 1928. 

Saccoblastia sebacea var. pruinosa Bourdot and Galzin, Hym. de 
France, p. 5. 1928. 

Helicobasidium inconspicuum v. Hoehn. (Fragm. Myk., No. 
175), Sitzungsb. Akad. Wien 117, Abt. 1: 1021. ^908. 

This is the type species of the genus. New materials from Cali¬ 
fornia and Colombia represent the first collections from those areas. 
B<^ are quite typical of the species, but that of the former collec- 
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tion is particularly abundant and striking. A specimen of von 
Hoehnel’s labelled Helicobasidium inconspicuum shows the charac¬ 
teristic hypobasidia, apical germination of the primordial cell, and 
spores of H. Lagerheimi Pat., thus reducing it to synonymy with 
that species. 

Habitat: aspen, birch, beech, maple, pine, poplar, and various undeter¬ 
mined woods; humus; sawdust. 

Distribution : Brazil: Rio Grande do Sul, Leopoldo; Ecuador: Chorr- 
era de Agoyan near Banos; Colombia: Dept. Magdalena, Sierra Nevada 
de Santa Marta; Canada: Ontario; U. S.: California, Iowa, Missouri; 
France: Allier, Aveyron, St. Guirol, Tam, St. Priest-en-Murat, Ome; 
Austria: Wiener-Wald. 

Specimens examined: Colombia, Dept Magdalena, Sierra Nevada de 
Santa Marta, vicinity of Dos Aguas, east of Hacienda Cincinnati, elevation 
1400-1500 m., August 14, 1935, G. W, Martin 3373, ex herb. G. W. M.; Can¬ 
ada, Ontario, Paradise Bay, L. Timagami, August 22, 1935, R. Biggs 8499, 
det. G. W. Martin, ex herb. U. Toronto; August 7, 1936, R. Biggs 10520, 
det. H. S. Jackson, ex herb. U. Toronto; U. S., California, Humboldt 
County, Little River Sand Dunes, January 2, 1940, H. E. Parks 4, det. 
G. W. Martin, ex herb. U. Cal. 640701; Austria, Wiener-Wal(?*August 18, 
1907, Fr, von Hoehnel, ex herb, von Hoehn., ex herb. Farlow. 

Helicogloea pinicola (Bourd. and Galz.) Baker, Ann. Mo. Bot. 
Card. 23 : 89. 1936. 

Several gatherings from Canada have been studied which extend 
the geographical and host ranges of this floccose species. The col¬ 
lections are all on angiosperm substrata. Although this is not the 
first notation of departure from the described gymnosperm sub¬ 
stratum that was the basis of the specific name, the collections do 
•extend the host range considerably, further relegating*the specific 
name to historical interest only. None of the collections is in any 
way atypical. 

i 

Habitat: on decaying wood of alder, hawthom,|^azel, pine, poplar, and 
willow; humus. / 

Distribution: Canada: Manitoba; Ontario; France: Cau^se Noire, 
Toulon; Austria: Tirol. 

Specimens examined j Canada: Ontario, T. F. R., Lake Timagami, Bear 
Island, August 30-31, 1936, H, S, Jackson and R, Biggs, in herb. U. 
Toronto 9507, ver. G. W. Martin, on Salix; R. Biggs, August 31, 1936, 
in herb. U. Toronto 9508, det. H. S, Jackson, ver. G. W. Martin, on 
Corylus rostrata; H, S. Jacks'on, August 12, 1937, in herb. U. Toronto 
12403, on Amelanchier sp.; woods east of Snell Grove, A. /. Skolko, May 
21, 1937, in herb. U. Toronto 12404, det. H. S. Jackson, on deciduous wood; 
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woods west of Maple, H. S, Jackson, November 6, 1938, in herb. U. Toronto 
13546, on Alnus. 

HelicofloM contorta sp. nov. Figs. 1-6. 

Fructificatione conspicua, 1 mm. crassa, floccosa, albida; hyphis 2-5 m 
diam., conspicue nodoso-septatis, saepe helicoideis, muris crassis; basidiis 
intercalariis, saepe helicoideis; hypobasidiis non reg^laribus, 48-65 X 8-10 n ; 
epibasidiis ex hypobasidiis vel basidiis, 40-45 X 7-8 m ; sporis ovoideis, 12- 
15x7.5-9/*. 

Fructification conspicuous, up to 1 mm. thick, floccose, spread¬ 
ing over an area of several mm., cream-white when dry; assimila¬ 
tive hyphae 2-5/* diam., with conspicuous and frequent clamp- 
connections, often spirally coiled, especially the free surface 
branches, sometimes with very thick walls *; basidial primordia usu¬ 
ally intercalary, rarely apical; primordial cell often distinctly coiled, 
of variable length, giving rise to the hypobasidium 48-65 X 8-10 /*, 
irregular, sometimes constricted but not forked; epibasidium com¬ 
monly arising from the apex of the sac, but occasionally from the 
primordium; fertile portion 40-45 X 7-8 /* becoming 3- or 4-celled, 
each segment producing a sii^le spore; spores ovoi(j| 12-15 X 
7.5-9 /A, germinating by repetition with one or two germ tubes. 

Habitat: Quercus macrocarpa. 

Distribution: U. S'.: Iowa, West Okoboji. 

Specimen examined: U. S. : Iowa, West Okoboji, July 19, 1932, D, P. 
Rogers 829, ex herb. Rogers. 

This species differs from H. pinicola chiefly in the striking coil- 
•ing of its hyphae, apical germination of the basidial primordium to 
the epibasidium, and the smaller size of both the epibasidium and 
spores. 

Helicogloea longiapora sp. nov. Figs. lS-20. 

Fructificatione mucedinoidea, grisea; hyphis enodosis, contortis, 2-10/* 
diam., interdum crasse tunicatis; basidiis intercalariis vel apicalibus; hypo¬ 
basidiis saepe constrictis, 45-50 X 9-11/*, interdum defectis; epibasidiis 65- 
70 X 5-8 /* ,* sporis subcylindrico-fusiformibus, apiculos versus curvulis, 13- 
15x4.5-7.5/*. 

Fructification mucous-gelatinous, dull gray, inconspicuous when 
dry; hyphae withouf clamp connections, irregular, short-celled, 
sometimes constricted at the septa, 2-10 4 * in diam. with walls of 
varying thickness; basidial primordia intercalary or apical; hypo- 
basidial sac smooth, or more often once or twice constricted, 45-50 
X &-11 /*, sometimes missing and then replaced by the swelling of 
the intercalary primordium; usually germinating from the pri¬ 
mordial portion ; epibasiditun 65-70 X 5-8 /* or more, producing 
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spores at ends of long filaments, 2.5-3 /£ diam., spores subcylindric 
to fusiform, somewhat tapered at both ends and strongly curved 
toward the apiculus at the base, with very stout, cylindric apiculus, 
13—15 X 4.5—7.5 /A, germinating by repetition with one or two germ 
tubes. 

Habitat: Pseudotsuga taxifolia. 

Distribution: U. S.: Oregon, Comstock; Lane County, Lorane. 

SPEaMENS examined: Oregon, Comstock, December 11, 1937, A. M. 
and D. P. Rogers 478, ex herb. Rogers; Lane County, Lorane, el. 400-500 
ft., Doty 522> ex herb. Rogers. 

Several of the characters of^this new Helicogloea are striking, 
namely the short-celled, contorted hyphae; the absence of hypo- 
basidial sac at times; and the elongated, fusiform spores. 

Helicogloea aurea sp. nov. Figs. 10-14. 

Fructificatione in statu vegeto gelatinosa, albida, in statu sicco mem- 
branacea, aurata; h}rphis 4-5 M diam., enodosis; basidiis intercalariis, saepe 
catenatis; hypobasidiis fiexuosts, non constrictis, 55-75 X 12-16 m ; epibasidiis 
ex apicibus hypobasidiorum vel basidiis, 260-330 X 8-9 m ; sporis elongato- 
ovoideis, 16-25 X 8-15 /*. 

Fructification when fresh gelatinous but tow-like, white; when 
dry membranous, golden-orange; hyphae A-5/i diam., without 
clamp connections; basidial primordium intercalary, sometimes ca- 
tenulate; h)rpobasidium flexuous but not constricted or forked, 55- 
75 X 12-16ft; epibasidium originating from the apex of the sac 
or occasionally from the primordial portion, very long, 26&-3d0 X 
8-9/4, the fertile portion four-celled; spores elongate-ovoid, 16-25 
X 8-15 fi, germinating by repetition with a single germ tube. 

Habitat: on decaying wood. 

Distribution : Panama, Prov. Cherique. 

Specimen examined: Panama, Prov. Cherique, Valley of upper Rio 
Cherique Viejo, 160(h-1800 m., July 1, 1935, G. W. Martin 2159, cx herb. 
G. W. Martin. 

The extremely large size of the sac, the length of the epibasidial 
outgrowth, and the character of the fructification are the most out¬ 
standing features of this species. 

Helicogloea inconspicua sp. nov. Figs. 7-9. 

Fructificatione tenui, sparsa, mucedinoid^, membranacea, sordide albida; 
hyphis 4-5 /a diam., enodosis; primordiis basidiorum apicalibus; hypobasidiis 
30-52 X 8-13 AA, non constrictis; epibasidiis ex apicibus primordii, 65-115 X 
5.5-8 m; sporis ovoideis, septatis, guttulatis, 15.5-18 X 7-8 /a. 
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Fructification very inconspicuous, thin, gdatinous to membra¬ 
nous, pallid to straw-colored; hyphae 4-5 /a diam., without clamp 
connections; basidial primordium apical; h}rpobasidium 30-52 X 
8-13/A, not constricted; epibasidium originating from the apex of 
the primordial cell, 65-115 X 5.5-8 /a; spores ovoid, becoming one- 
to three-septate, often with conspicuous oil drops in the cells, 
15.5-18 X 7-8 ft, germinating by repetition. 

Habitat: on decaying wood. 

Distribution: Colombia, Dept. Magdalena. 

Specimen examined: Colombia, Sierra Nevadb de Santa Marta, Dept. 
Magdalena, Hacienda Valparaiso, 1200-1400 m., August 19, 1935, G. W. 
Martin 3533, ex herb. G. W. Martin. 

The septate spores of this species serve to separate it from H. 
Lagerheimi, which it otherwise resembles quite closely. Septate 
spores are unknown in all other species of the genus except H. in- 
termedia where rarely they are uniseptate. 

Physalacria Pk. 

Two additional collections of this genus have been seen, one rep¬ 
resenting a known species and the other a new species, 

Physalacria Luttrellii sp. nov. Figs. 21-25. 

Non conferta; capitulis globosis vel subglobosis, fevibus, albidis vel sordide 
albidis, non cavis, 0.5-1.0 mm. diam.; stipite 1.0-1.5 mm. alto; hyphis nonnum- 
quam conspicue nodoso-septatis, 2-5M diam.; hymenio amphigeno; cystidiis 
cylindricis, non incrustatis, 40-50 X 6-7.5basidhs 4-sporis, 12-15 X 7-9 m; 
basidiosporis ovoideo-ellipsoldeis, 8-11 X 4-5 M. 

Basidiocarps scattered, head globose or subglobose, smooth, oc¬ 
casionally with a few folds, white to cream-colored, not hollow, 
0.5-1.0 mm. in diam.; produced on a central stalk up to 1.5 mm. 
high, arising from a well-developed base; in section the head filled 
throughout with loose reticulate h3rphae; the stalk consisting of 
parallel, closely packed hyphae except for the basal region which 
is of prosenparenchyma cells covered on the outer surfaces by dark 
brown pseudoparenchyma cells; hyphae 2-5 /a diam., often with 
conspicuous clamp connections; hymenium amphigenous; cystidia 
large, not constricte<^, smooth, more or less cylindrical, projecting, 
40-50 X 6-7.5 /A in diam.; basidia four-spored, 12-15x7-9 /a; 
spores ovoid-ellipsoidal, 8-11 X 4-5 fi. 

Habitat : on dead stems of Lespedeza bkolor. 

Distribution: U. S.: Georgia, Spalding County. 

Specimen examined: U. S., Experiment, Georgia, Spalding County, Oc¬ 
tober 27, 1943, E. S. Luttrell 5153, type, ex herb. Farlow. 
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This species possesses definite characteristics which readily dis¬ 
tinguish it from known species and justify its autonomy. These 
are its smooth, globular head filled with reticulate tissue; in ad¬ 
dition the somewhat larger basidia, the much larger cystidia, and 
larger spores will separate it from P. Langloisii. Likewise its 
larger basidia, less elongate in form, the type of cystidia, and spore 
number as well as size will separate it from P. aggregata, 
Physalacria inflata (Schw.) Peck. 

This species, the type of the genus, has been collected frequently 
in Canada and the United States^ but no records outside this conti¬ 
nent have been noted so far. A' specimen collected in 1938 by R. 
P. Viegas at Campinas, Sao Paulo, Brazil, appears to be a typical 
representative of the species in every way except that the spores 
are a little small. Such a difference carries insufficient weight for 
specific segregation. 

Habitat: on bark. 

Distribution: North America: Canada, Ontario; U. S., Maryland, 
Nebraska, New Hampshire, Pennsylvania, Wisconsin; South America: 
Brazil, Sao Paulo. 

Speomen examined: Brazil, Sao Paulo, Campinas, November 21, 1938, 
/?. P. Viegas 2599, ex herb. G. W. Martin. 

The writer wishes to express her appreciation to Professor G. 
W. Martin, the University of Iowa, Professor IT S. Jackson, the 
University of Toronto, and Dr. D. H. Linder, the Farlow Herba¬ 
rium, Harvard University, for the privilege of using the materials 
herein described. 
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EXPLANATION OF FIGURES 

All figures were drawn with the aid of an Abb^ camera lucida. The 
magnifications are given for each. Helicogloea contorta: all X 575. 1. 
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7 Apical origin of basidium. 8. HypobaskMum and 9. Sports 

Helkogloea aurta; 10, Intercalary origin of basidimn, epwasidim from aptx 
of the sac, X 550. 11. Young basidia in catcnulate series, X 550. 12. Epi- 
X 290. 13. Mature epibasidium, X SSO. 14. Spores, X 550. Heli - 
cogloea longUpora: all X 575. 15. Hyphae of ^rt ae^eds. 16. Apical 

origin of basidium. 17. Intercalary origin of basidium. la Intercalary ori¬ 
gin of epibasidium without development of the hypobasidial sac. 19. Epi¬ 
basidium. 20. Spores. Physalacria Luttrellii: 21. Hyphae with clamp con¬ 
nections, X 575. 22. Cystidia showing level of hymenial surface, X 575. 23 
Diagram of basidiocarp in longitudinal section, X 20. 24. Basidium, X 575. 
25. Spores, X 575. 



SPECIES OF ASCOBOLUS FOR GENETIC 

STUDY 

Behnako O. Dodge and Fred J. Seaver 
(with 1 figure) 

War conditions have focused our attention on certain mycologi- 
cal problems which had heretofore received little attention. For 
example, the destruction of the insulation used in electric equipment 
in the tropics has created very serious problems. The injury to 
lenses used in various instruments and the decay of fabrics and wood 
used in service equipment have also received a great deal of atten¬ 
tion. Apparently specifes of undescribed fungi are often involved. 
The following is an illustration. 

In April, 1945, Dr. Cieorge W. Martin while working with the 
Army Air Forces encountered a species of Ascobolus which de¬ 
veloped on Japanese fabric from New Guinea. Since it seemed to 
differ from any of those species recorded from other parts of the 
world, it was referred to the junior author for study. The first 
specimen on fabric had l>een treated with a preservative and the 
spores were not viable. A culture was then received which was 
said to have been obtained from a Japanese sock. The following 
notes on the occurrence of the fungus were received from Dr. 
Martin. 

“The Ascobolus which you have been studying appeared on a 
Japanese sock from New Guinea. This was one of a number of 
samples of captured enemy material sent in for examination, in¬ 
cluding test for cellulose-rotting oi^anism. All samples were care¬ 
fully sealed in glassine envelopes in the field and were opened in 
the laboratory using aseptic precautions. The surface of the en¬ 
velope and the glass table in which the operations were performed 
were swabbed with formalin, all scissors, forceps etc. were flamed 
and the operations were performed in^ closed chamber in which 
a sterilizing lamp was burning when it was not in use. 

“The socks themselves had never been worn but were from a case 
wl|idi had been broken open by shell-fire. Isolations were made on 
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various media and pieces of the fabric were placed in Petri dishes 
and wet with a nutrient salt solution lacking carbon. It was on 
such pieces that the Ascobolus appeared in nearly pure culture. 
The piece sent to you was a transfer from such a growth to a piece 
of heavy duck, sterilized and wet with the same salt solution. The 
origin of the socks, of course, is unknown.” 

This fabricolous Ascobolus proved to be of-special interest from 
a taxonomic viewpoint. It seems to possess, along with those 
features characteristic of Ascobolus, some characters that would 
suggest placing it in the genus Saccobolus. Since the ascospores 
very often appear as separate units in the ascus from the time of 
their delimitation until they are discharged, the species clearly be¬ 
longs in Ascobolus. Even when the eight spores are clumped to¬ 
gether in the ascus and are discharged in a tight clump, characters 
of Saccobolus, the spores are easily separated if a drop of water is 
added and the clump is lightly touched with a needle. When the 
fungus fruits abundantly in a plate culture so that a^qpore-print 
forms on the cover where water of condensation is apt to collect, 
the ascospores will .seldom be found adhering tightly together in 
clumps of eight (fig. 1). The eight spores of a true Saccobolus 
are separated only with some difficulty and then they are usually 
broken or injured. Boudier (1877), as will be noted later on, 
j)ointed out that in some respects Ascobolus pusillus is much like a 
Saccobolus, but since the spores are free in the ascus it must be an 
Ascobolus. 

An account of the culture work carried on with this fungus and 
a brief consideration of species of the group as suitable for myco- 
genetic studies follow the formal description of this species as given 
below. 


Ascobolus saccoboloides Seaver, sp. nov. 

Apotheciis sparsis vel gregariis vel confluentibus, sessilibus, pallide flavin, 
vix 1 mm. diam.; hymenio convexo; ascis late clavatis, 8-sporis, stipitatis, 
150 X 20ai; sporis ellipsoideis, violaceo-fuscentibus, subconglutinatis dein 
dispersis; paraphysibus filiformibus. 

Apothecia scattered or gregarious, often confluent, sessile, pale 
yellowish amber in color, less than 1 mm. in diameter, hymenium 
convex, dotted over with the protruding asci; asci broad-clavate, 
reaching a length of 150/i and a diameter of 20 fi, attenuated below 
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Fig 1. Ascobolus saccoholotdcs Above, an apothecium crushed to show 
asci and spores. Below, portion of same enlarged. 
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into a slender stem-like base, 8-spored; spores clinging together in 
the ascus Saccobolus-Axkt, often discharged together, finally separat¬ 
ing, at first hyaline becoming purple then brown, ellipsoid, about 
10 X 16 ft, smooth or very minutely roughened; paraphyses very 
slender. 

On Japanese fabric from New Guinea. 

CULTURE WORK 

The culture of Ascobolus saccoboloides sent^us by Dr. Martin was 
developing large numbers of apothecia (ascocarps) when received. 
When transfers were made to a potato-dextrose agar medium good 
mycelial growth was obtained but apothecial development was long 
delayed and often no apothecia were ever developed. On a pep- 
tone-yeast medium which Dr. W. J. Robbins has found very satis¬ 
factory for certain types of work on antibiotics, growth was vigor¬ 
ous but no ascocarps ever developed on any of the twelve cultures 
which have been made. The mycelium grew fairly well%n a horse- 
dung-decoction agar medium, but fruiting was very unsatisfactory. 
On sterilized horse dung growth was slow but numerous ascocarps 
finally matured. It was found that a malt extract agar medium was 
much better suited for ascocarp development. When culturing 
Ascobolus Winteri, Dodge (1912, fig. 2, p. 181) found that al- 
^thpugh that fungus would grow over large colonies of certain con¬ 
taminating bacteria, bacteria of another type acted to oppose or 
prevent growth of the Ascobolus, It was found that certain colo¬ 
nies of soil bacteria that had become established in some of our 
plate cultures that had been opened several times for study, served 
to stimulate the formation of fruit bodies of A. saccoboloides. In 
some cases a half dozen or more apothecia matured on the bac¬ 
terial growth while no apothecia were present on the agar in the 
vicinity of the bacterial colony. No was done to discover the 
reason for this phenomenon. 

The mycelial hyphae are very fine or thin and branching is rather 
profuse. Growth is slow as compared to that of many species of 
Ascobolus, While chains of swollen cells resembling spores (or 
perhaps young ascogonia) were sometimes found on fluffy surface 
growth no true oidia or other sexual propagating bodies were no¬ 
ticed in our cultures. Large numbers of spirally coiled structures 
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with free tip ends are often present in the primordial growth. Be¬ 
cause the ascocarp primordia are very small we have not attempted 
to make a study of their nature so we do not know whether or not 
antheridia and ascogonia take part in reproduction. We were es¬ 
pecially interested to determine whether the species might be 
heterothallic because heterocaryosis and hybridization in fung^ are 
topics much in the minds of many who are are concerned with a 
study of nutrition, general physiology and development of new 
races of fungi, especially as bearing on the questions of antibiotics 
and genetics. 

At first, we had some difficulty in inducing the ascospores to 
germinate. On horse-dung-decoction agar germination was so long 
delayed and the growth of germ tubes so slow that the plates be¬ 
came contaminated from being opened frequently in searching for 
germinated spores. It ,was therefore decided to try the single 
hyphal tip method although we realized that this method has its 
limitations. The fact that all single tip cultures of an Ascomycete 
fruit does not prove that the fungus is homothallic. 

Single tip cultures. Since the mycelium seems to prefer to 
gfow largely on the surface it was not difficult to isolate some two 
dozen single tips and grow them in tubes of malt extract agar. In 
due time every one of the cultures developed many ascocarps. In 
earlier" years such evidence would have been accepted as proof of 
homothallism. A high percentage of single-tip cultures from vHld 
type mycelia of Ncurospora tetrasperma (Dodge, 1928), would 
produce ascocarps just as though the species were homothallic. 
When we see that the mycelium is heterocaryotic, the cells usually 
carrying two kinds of nuclei as to their mating types, we know that 
the species is not really homothallic; it is heterothallic, or, at least, 
facultatively heterothallic. To avoid all uncertainty it was there¬ 
fore necessary to obtain numerous cultures from single ascospores. 

Single-ascospore" cultures. After experimenting with heat-treat¬ 
ment of ascospores and having found this ineffective, we tried sev¬ 
eral different kinds of media. Occasionally a few spores germi¬ 
nated after several days. The spores are rather small and the 
germ tubes are very thin and so very difficult to locate without 
contamination of the plates. We found that excellent germination 
could be obtained when ascospores were sown on the surface of 
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an agar medium which Miss Grace Antikajian is using in her work 
on Ascobolus magnificus. This is made up with a dung decoction 
to which either whole yeast or yeast extract is added. It was a 
simple matter to sow ascospores on the surface of this Antikajian 
medium in plates, A high percentage of germination was observed 
on the third day. Fifteen single spores bearing germ tubes were 
transferred to tubes of potato-dextrose kgar. Two days later when 
mycelial growth had become well established on the slants, the 
original bit of agar bearing the germinated spore in each case was 
picked out and transferred to a tube of malt extract agar. Good 
growth was made in all thirty cultures. At the end of six weeks 
there was no evidence that ascocarps were forming in any of the 
potato-dextrose cultures. Mature ascocarps had developed in all 
fifteen malt extract cultures by the end of the third week. Asco¬ 
bolus saccoboloides is therefore homothallic. In three cultures ma¬ 
ture spores could be seen on the tenth day. These were the cul¬ 
tures in which large blocks of the dung-decoction ytgst-extract 
medium had been transferred with the germinated spore. At first 
the ascocarps all developed on the malt extract agar in the tube and 
not on the dung-yeast block of agar. In Petri-dish cultures with 
the dung-yeast extract medium no ascocarps could be found at the 
end of three weeks, but in transfers from such plates to tubes of 
malt-extract agar ascocarps were forming by the fifth day. From 
this it is clear that althoiigh the yeast extract certainly stimulates 
spore germination ahd vegetative growth, it is not favorable for 
ascocarp development iti this case. There was great variation in 
the times required for the appearance of the mature spores. The 
first ones were found in a few ten-day-old cultures, but in other 
cultures mature spores could hot be found until after three weeks. 

We have not made a study of the method of origin of the asco¬ 
carps except to learn, as noted above, that the apothecial primordia 
are very small and that they occur more or less in clusters or groups. 
That is, a single ascoqirp has its origin in several ascogonia which 
arise from the surface of the medium and are so close together that 
the mature ascocarps coalesce giving the appearance of a continu¬ 
ous, though bumpy, hymenial layer. Ascus formation is much de¬ 
layed where there is extensive coalescing of apothecia. Where the 
ascocarps are well separated one can often see that the hymenium is 
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marked off in a way that indicates that ascogenous hyphae have 
arisen from different ascogonia. Green (1931) and Gwynne- 
Vaughan and Williamson (1933) have shown that several asco¬ 
gonia are present at the origin of individual ascocarps of Saccobolus 
obscurus and 5*. depauperatus. 

The apothecia are at first pale amber. Later in old cultures 
they become dark amber and are spotted purple by the clumps of 
mature ascospores. In many species of Ascobolus^ particularly the 
kinds that have a broad hymenial layer, the spores are usually dis¬ 
charged more or less simultaneously in small “clouds.” When 
watching such a spore discharge 6ne can observe how the hymenial 
surface changes quickly from dark purple to a greenish color. The 
spores of Ascobolus saccoboloides are not'discharged in such clouds. 
In fact mature apothecia are usually spotted with spore-bearing 
asci in which the clumps of spores are retained a long time. (fig. 
1). Crushed mounts can be photographed readily. There is no 
movement such as is apt to occur in mounts of other speciees when 
spores are discharged. In other words the hymenium is rather 
“sticky.'*’ 


general considerations 

All species of Ascobolus not coprophilous. Many botanists think 
of specJes of Ascobolus as belonging to that group of fungi wh^ch 
grow on dung of various animals. No one in recent years has 
monographed the Ascobolaceae so that we have no reliable source 
of information on just how many good species of Ascobolus there 
are. Rehm (1896) recognized twenty-two species, excluding va¬ 
rieties, as occurring in central Europe. Of these thirteen were re¬ 
corded as coprophilous and nine as non-coprophilous. Seaver 
(1928-1941) in his North American Cup-fungi recognized sixteen 
species of Ascobolus, of which nine are coprophilous and seven non- 
coprophilous. A. saccoboloides is a good example of a species 
which grows well on fabric. We should add two more species to 
Seaver's list of the non-coprophilous species. A. pusillus Boud. 
was collected on old burned ground d\|ring three different sum¬ 
mers at White Post, Virginia. Although its habitat and spore 
markings are much the same as those of A. carbonarius it is a dis¬ 
tinct species (see Dodge, 1921, pi. 10, fig. 8). He studied spore 
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germination and found that "heat treatment” which had proved so 
effective in inducing germination of spores of j 4, carbonarius was 
not effective with spores of A. pusillus. A good slide mount of 
this species will be found in the herbarium of the New York Bo¬ 
tanical Garden. This mount shows great variation in size and 
aspect of the spores as was noted by Boudier in leones Mycolo- 
giceae (pi. 412 f. a-i). That author (1877) pointed out that the 
paraphyses' are much like those of a Saccobolus and it is otherwise 
alio a Saccobolus except that the spores are free in the 

ascus. A. saccoboloidcs is even more like a Saccobolus. Yet the 
presence of itet spores in asci relates it more to Ascobolus. 

A. viridis Curr. var.? as reported and figured by Dodge (1912) 
was very commonly found on black muck soil under alder (Alnus) 
bushes at "Springside” near Hackensack, New Jersey. It is a 
rather large pale greenish species. Its ascospores are the same 
shape as those of A. viridis Curr. but they are smaller. The spore 
markings are much the same. Ascospores of A. ge^hilus are 
elliptical with well-rounded ends whereas those of the American 
A. viridis are rather pointed (see Seaver, 1928, pi. 7, fig. 2 and 
Dodge, 1912, pi. 10, fig. 2-4). Dodge reported that he had diffi¬ 
culty in germinating spores of his A. viridis and heat-treatment 
also was not effective. Betts and Meyer (1938-1939) found that 
ascospores of A geophilus Seaver germinate readily without any 
special treatment whatsoever. This fact alone would serve to dis¬ 
tinguish A. viridis var. from A. geophilus with which, because of 
its habitat) it might be confused. Counting then A. pusillus and 
A. viridis Curr. var.? Seaver would have nine coprophilous and 
nine non-coprophilous species of Ascobolus for America. Grelet 
(1944) reports twenty-one species of Ascobolus in France. Of 
these only eleven were coprophilous. 

Heterothallism in Ascobolus. Following the report (Dodge, 
1920) that Ascobolus magnificus is heterothallic, Betts (1926) 
proved that A. carbonarius is also heterothallic. The latter species 
(see also Betts and Meyer, 1941) would certainly furnish excellent 
material for genetic studies. As a rule all eight spores from an 
ascus will germinate following heat-treatment. It has numerous 
distinct morphological characters which would serve well for 
genetic work. 
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Ames (1930) recorded A, stercorarius as “hetero-homothalHc.” 
‘‘Single spore cultures of this species gave rise to a few apothecia.” 
He found, however, that by mating certain single spore mycelia in 
culture he could obtain a much larger number of apothecia. 

Green (1931) reported on her culture work with A, stercorarius, 

A. glaber, Dasyobolus {Ascobolus) im$nersus and Saccobolus ob- 
scurus. Certain cultures of A. stercorarius obtained from single 
ascospores finally, after several months, produced ascocarps. This 
would ordinarily suggest that the species is homothallic. She 
found, however, that other singlf-spore cultures remained sterile. 
These strains, she proved, were of two kinds such that members of 
her group A fruited rather quickly with any memi)er of her group 

B. This behavior suggested that the species might be heterothallic 
and not homothallic. Dowding (1931) proved that A. stercorarius 
is in fact strictly heterothallic. * She showed how any fruiting of 
what were supposed to have been single-spore mycelia, such as re¬ 
ported by others previously, was probably due to the transfer of 
oidia of one sex to a mycelium of the opposite sex by mites or other 
means of contamination. 

Betts and Meyer (1938, 1939) proved by careful culture studies 
that A. geophilus Seaver is heterothallic. 

Alth0ugh both Ames (1930) and Green (1931) found that the 
few single-spore cultures of A, immersus which they were able to 
obtain did not produce apothecia, Rizet (1939) was the first to re¬ 
port culture experiments which actually proved that the species is 
heterothallic. Rizet says that he obtained a number of cultures 
derived from single ascospores and in each case ascogonia were 
formed but no ascocarps with spores ever developed. A number 
of these cultures produced microconidia. By mating these self- 
sterile unisexual strains in various combinations he proved con¬ 
clusively that A. immersus is heterothallic. One of his matings. 
No. 4-No. 15, was especially interesting because the asci matured 
spores of two kinds as to their color, four being normal and purple, 
the other four were colorless and sometimes smaller. Rizet proved 
that this segregation four and four ior d)lor was not an indication 
of sex or of mating type because in some asci the colored spores 
were of one sex while in others the colored spores were the opposite 
sex. When he mated two races derived from colored spores, all 
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eight spores in the asci were colored. In matings of races de¬ 
rived from colorless spores the asci all had eight colorless spores. 
Rizet had not seen Zickler’s (1934) paper in which that author had 
earlier found a similar segregation in asci of Bombardia lunata, 

Rizet has reported another case where he had mated race No. 25, 
derived from a colorless spore, with race No, 34, derived from a 
colored spore. The spores in the F^ asci were all colorless. He 
attributed this unilateral segr^ation to the effect of hormone ac¬ 
tion such as had been reported by Moreau and Monizi for Neuro- 
spora. Rizet did not carry out this highly interesting experiment 
to its logical conclusion. He did not say whether or not the eight 
spores in such asci were all of the same sex. Until better proof is 
forthcoming we may be pardoned for not being Wholly convinced 
on this point. Where a species like A. immersus produces many 
microspores one should be on the watch for contaminations by 
these minute spores. If he used the heat-treatment method to in¬ 
duce ascospore germination the microconidia carried over acci¬ 
dentally would be killed, but this would not prevent cross fert^za- 
tion by microconidia later on. Moreau and Moruzi, Lindegren 
and Rizet all seem to believe that diffusible hormones are re¬ 
sponsible for this unilateral fruiting, but little evidence has been 
furnished to prove this to be a fact, plausible as Lindegren’s (1934) 
explanation might at first seem to be. It ought to be comparatively 
easy to filter out these hypothetical “hormones” from broth cul¬ 
tures and apply them to ‘the “seli^ sterile” mycelia and make them 
fruit. Ascobolus immersus^ is world wide in its distribution and 
it can be found on dung in almost any pasture during the summer. 
It should be, as Rizet says, an excellent species with which to work 
genetically. 

We have, therefore, in America at least five heterothallic species 
of Ascobaius, namely A. magnificus, A. carbonarius, A. stercorarius, 
A. geophUus, and A. immersus. Excepting perhaps the first 
named, A. magnificus, a high percentage of the ascospores can be 
induced to germinate. Spores of A. geophUus grow readily with¬ 
out any special treatment whatever. Spores of A. carbonarius and 
A. immersus respond very satisfactorily to heat-treatment but those 
of A. stercorarius respond less satisfactorily. All five species have 
good morphological characters and' are widely distributed in this 
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country. Certain principles of inheritance are much more clearly 
expressed by these haploid organisms than they are in diploid 
plants and animals. For this reason as is abundantly evident from 
the work of Lindegren, Beadle, and others, such haploid organisms 
as species of the Ascobolaceae should be thoroughly investigated 
genetically if found to be heterothallic. 

Homothallic species. Although the ascospores of Ascobolus 
Winteri readily germinate when given the heat-treatment (Dodge, 
1912) he made no statement as to single spore cultures producing 
ascocarps. He has always assumed, however, that A. Winteri is 
hoipothallic. This point should be cleared up by adequate culture 
studies with single ascospores. This species has been very com¬ 
monly found on goose dung^. 

Schweizer (1923) described the development of a new species, 
Ascobolus citrinus. No antheridia were discovered. His report 
on his culture work does not indicate whether or not the species 
in homothallic. Later (1931) he does prove that A. strobilinus is 
homothallic. Whether or not A. glaber and Saccobolus obscurus 
are homothallic. Green (1931) does not say definitely. 

Gwynne-Vaughan and Williamson (1933) state that they grew 
in culture a number of species of the Ascobolaceae and made some 
preliminary observations on their development. "As it happened,” 
they say, "all proved to be homothallic.” Among those studied 
were Ascobolus viridulus, A. Leveillei, A. equinus, and Saccobolus 
depauperatus. It is not clear whether they intended to include in 
the list of homothallic species A. stercorarius (A. furfuraceus) 
and A. immersus. Probably they did not for as noted above they 
are both strictly heterothallic. 

The ascocarp of the following species has been proved to origi¬ 
nate normally from a single ascogonium: A. ste^orarius, A. im¬ 
mersus, A. citrinus, A. Winteri, A. viriduluf, A. equinus, 4^ Leveil¬ 
lei; from a single pair of sex organs: A. magnificus, A. carbonarius. 

The ascocarp of the following species has been reported to arise 
from a number of pairs of ascogonia and Antheridia: A. strobilinus, 
Ascophanus aurora, Ascodesmis microscopica (nigricans). Asco¬ 
carps of Saccobolus depauperatus, S. obscurus and Ascobolus sac- 
coboloides are known to have spreral ascogonia at-their origin but 
no one has reported that antheridia are also present. 
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Those who still hold that there occur two successive nuclear 
fusions followed by a double reduction in the life history of an 
individual Discomycete could very' easily settle this question by 
a genetic study of species Ascobolus. With only a single nuclear 
fusion and that one in the ascus, there can normally not be more 
than four genotypically different kinds of ascospores in an ascus. 
If the spores are disposed or arranged in a definite line in the ascus, 
they will be found to alternate four and four, two and two, or two 
four two for any pair of genetic factors. With a double fertiliza¬ 
tion and double reduction one should find many asq with eight dif¬ 
ferent kinds of spores, and if the spores are in linear arrangement 
they should very frequently alternate one arid one for members of 
a pair of factors, such, for example, as mating type factors. Betts 
and Meyer (1939, 1941) state that the spores in asci of Ascobolus 
geophUus and A. carbonarius were arranged four and four or two 
and two for the sex factors in the asci they analyzed. The num¬ 
ber of asci analyzed was perhaps not large enough to be fully con¬ 
vincing to those who hold to the double fertilization theory, ^f we 
add A. immersus we would have three species readily available and 
well adapted for genetic studies. Of course best of all would be 
A. magnificus and A. stercorarius if one could find a better way of 
inducing a high percentage of spore germination. The ’fbrmer 
species has an interesting Papulaspora asexual stage while the latter 
produces many microronidia when properly grown. 

The New York Botanical «Sarden 

LITERATURE CITED 

Ames, L. M. 1930. A study of some homothallic and heterothallic 
Ascomycetes. Mycologia 22; 316-322. 

Betts, B. H. 1926. HeterothalHsm in Ascobolus carbonarius. Am. 
Jour. Bot. 13: 427-432. 

-1939. HeterothalHsm and segregation of sexes in Ascobolus 

geophilus. Am. Jour. Bot. 26: 617-619. 

-1941. Segregation and arrangement of spores for sexual strains 

in Ascobolus carbonaiius. Am. Jour. Bot 26: 96, 97. 

- dt 8. L. Mesrer. 1938. HeterothalHsm in Ascobolus geophilus. 

Am. Jour. Bot. Sup, No. 10: Is. 

Boudier, B. 1877. De quelques esp^ces nouvelles de champignons. 

Bull. Soc. Bot. France 24: 310, pi. 10, fig. 7. 

-1910. leones Mycologicae 4: 234, 235, pi. 412, fig. ch4. 



Dodge and Seaver: Species of Ascobolus 


651 


Dodge, B. O. 1912. Methods of culture and the morphology of the 
archicarp in certain species of the Ascobolaceae. Bull. Torrey 
Club 39: 139-197. 

-. 1920. The life history of Ascobolus tnagnificus. Mycologia 12: 

llS-134. 

1928. Unisexual conidia from bisexual mycelia. Mycologia 20: 
226-234. 

Dowding, E. S. 1931. The sexuality of Ascobolus stercorarius and the 
transportation of the oidia by mites and flies. Ann. Bot. 45: 
621-637. 

Green, S. 1931. Observations on certain Ascobolaceae. Trans. Brit¬ 
ish Myc. Soc. 15: 321-332. 

Orelet, L. J. 1944. Les discomycetes de France. Rev. Myc. 9: 14-36. 
Gmjynne-'Vaughan, H. C. 1. 1934. The cytology and development of 
Ascophanus aurora. Ann. Bot. 48: 26\~-272. 

-ft H. S. Williamson. 1^33. Notes on the Ascobolaceae. Trans. 

British Myc. Soc. 18: 127-134. 

Lindegren, C. C. 1934. The genetics of Neurospora V. Self-sterile 
bisexual heterokaryons. Jour. Genetics 28: 425-435. 

Rehm, H. 1896. Die Ascomyceten. Rabenh. Krypt.-Fl. 1. 

Rixet, G. 1939. Sur les spores dimorphes et Theredite de leurs carac- 
teres chez uri nouvel Ascobolus heterothallique. Compt. Rend. 
Acad. Sci. (Paris) 20822: 1669-1671. 

Schweiser, G. 1923. Bin Beitrage zur Entwicklungsgeschichte von 
Ascobolus citrinus nov. .spec. Zeits. Bot. 15: 529-556. 

—. 1931. Zur Entwicklungsgeschichte von Ascobolus strobilinus nov. 

spec. Planta 12 : 588-602. 

Seaver, P. J. 1916. Earth inhabiting species of Ascobolus. Myco¬ 
logia 8: 93-97. 

-. 1928-1941. The , North American Cup-fungi, p. 1-283. Pub- 

f lished by the author. Supplement p. 285-377. 

Eickler, H. 1934. Genetische Untersuchungen an einem heterothal- 
lischen Askomyzeten (Bombardia lunata) nov. .spec. Planta 22: 
573-613. 



POLYPORUS GUTTULATUS AND PTYCHO- 
GASTER RUBESCENS ^ 

Ross W. Davidson, Clyde M. Christensen, and Ellis F. Darley'^ 
(with 3 figures) 

Distribution of Polyporus guttuij^tus 

Peck (14, 15) described Polyporus guttulatus Pk. (P. macu- 
lotus Pk.) from sporophores collected in New York about 1872. 
Lloyd (5) considered Peck’s fungus to be the same as P. alutaceus 
Ft. of Europe, stating, “This species grows on pine and is rather 
rare both in Europe and the United States.” He recorded a speci¬ 
men from New York (6) and one from Michigan (7). Overholts 
(10) considered it rare on wood of coniferous trees in Ohio and 
later (11) listed it from Michigan and Wisconsin. He statQ4 (12) 
that it is frequent on dead wood of coniferous trees. Lowe (8) 
also considered it “frequent” on wood of coniferous trees and doubt¬ 
ful on beech. Newman (9) recorded it as common in i\orthem 
Wisconsin on pine and hemlock stumps and logs* Shope (17) did 
not include it among his Colorado polypores, but it was collected 
in the Great Smoky Mountains in Tennessee by Kauffman (4) al¬ 
though the kind of wood on i^Aiich it was.growing was not stated. 
Overholts collected it on fallen Abies balsamea (L.) Miller in New 
Hampshire (13), and Zeller (19) reported it on oak from Oregon. 
The following specimens of P. guttulatus and P. alutaceus Ft. are 
in the mycological collections of the Bureau of Plant Industry, all 
of them collected from dead wood. 

^ Cooperative paper of the Division of Forest Pathology, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, Agricultural Research Ad¬ 
ministration," U. S. Department of Agriculture, Beltsville, Maryland, and 
Division of Plant Pathology apd Botany, University of Minnesota, St. Paul, 
Minnesota. Paper No. 2287 of the Scientific Journal Series, Minnesota 
Agricultural Experiment Station. 

^The writers wish to thank N. E. Borlaug for assistance in certain 
phases of the work. 
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Pinus sp. Star Lake, Wis., 1904, coll. R. A. Harper; 190; Hxmt G)., Pa., 
July, 1936, W, A, Campbell & L, O, Overholts (F.P. 71143); Neebish 
Island, Mich., Aug., 1899, E, T, Harper {FJP, 20702), 

Pinus contorta Dougl. ex. Loud. Bonner Co., Idaho, Aug., 1920, /. R. 
Weir, 15110 and 15352. 

Pinus monticola Dougl. ex D. Don. Priest River, Idaho, 1912 and May, 
1915, /. R. Weir, 1285; in Canada near Metaline Falls, Wash., /. R. Weir, 
2123; another collected in Idaho in 1926, J. H, Rust, 1121. 

Pinus ponderosa Lawson. Crater Lake, Oregon, Sept., 1916, J. R. Weir, 
8697. 

Larix occidenialis Nutta]l. Coolin, Idaho, Sept., 1910, G. G. Hcdgcock 
(FE. 4708); Halfway House, Idaho, Aug., 1911, G. G, Hedgcock & J. R. 
Weir (FJP. 11009); Coolin, Idaho, Sept., 1919. coll. /. R. Weir, 11327. 

f^icea t/lauca (March) Voss. Lake Timagami, Ontario, Sept., 1918, J. JI. 
Faull, 3186; Hayward, Wis., Oct., 1919, C, J. Humphrey, 9897. 

Picea mariana (Mill.) B. P. Carry Pond, Me., Aug., 1920, P. 
Shying (F.P. 38115). 

• Tsuga heterophylla (Raf.) Sargent. Bonner Co., Idaho, Aug. 12, 1920, 
A. S. Rhoads (J. R. Weir 15235), also in U. Idaho Forest Path. Herb. 3517; 
Leu Boehls, Idaho, Aug., 1923, C. R. Stillinger, 944. 

Pseudatsuga ta.rifolia (Poir.) Britton. Douglas, Ariz., Sept., 1908, H. D. 
Burrall (F.P. 1141); Olympia, Wash., Oct., 1909, C. J. Humphrey (F.P. 
6011 and 6012); Stonewood, Wash., Sei)t., 1910, C. J. Humphrey (F.P. 
6301 and 6302); Bellingham, Wash., Sept., 1916, J, R. Weir, 8017; De¬ 
troit, Oregon, Oct., 1909, G, G. Hedgcock (F.P. 1754). 

Abies balsamea (L.) Miller. Hebron, N. H., Aug., 1905, Percy Wilson, 
Abies grandis (Dougl.) Lind. Bark Camp, Idaho, July, 1925, /. R. Stil¬ 
linger. 

Thuja plicata D. Don. Priest River, Idaho, 1915, J, R. Weir, 4733. 
(Also in U. Idaho For. Path. Herb. 3520.) 

No host was mentioned for other specimens, including several 
from New York and several from Wisconsin. All of the Forest 
Pathology (F. P.) specimens were identified or verified by L. O. 
Overholts and most of the others were identified by J. R. Weir, 
A. S. Rhoads, C. G. Lloyd, and W. A. Murrill. The C. G. Lloyd 
Herbarium has a number of specimens under the name Polyporus 
alutaceus but hosts are not listed for any of them. 

J. R. Hansbrough supplied data on thirteen sporophorc speci¬ 
mens in the New Haven, Conn., Forest Pathology branch office 
herbarium. Most of them were collected in the New England 
States. The hosts with number of collections from each are as fol¬ 
lows : Acer ntbrum 1, Abies balsamea 4, Picea mgaricma 1, Picea ru- 
bens 6, Tsuga canadensis 1. G. H. Englerth sent information on four 
specimens in the Madison, Wis?, Forest Pathology Herbarium, all 



654 Mycolooia. Vql. 38, 1946 

of which were collected by Hubert in Minnesota. Three were on 
windfall trees. 

These specimens and literature references show that Polyporus 
guttulatus is distributed throughout the northern tier of States and 
in Gmada where its host trees occur, and may extend southward 
into the Great Smoky Mountains. 

POLYPOBUS GUTTULATUS FROM BUTT ROT OF CONIFERS IN 

Minnesota 

From 1935 to 1939 Christensen found Polyporus guttulatus 
fruiting on six trees or stumps in and near Itasca Park, Minnesota. 
Overmature and wind-thrown trees of coniferous species native to 
the area are rather abundant there. The fact that the fungus was 
found on only six different individuals during the five years, even 
though it was sought from late July to early September each year, 
suggests that in the area observed sporophores of the fungus are 
relatively rare. Three of the six trees on which the fungus was 
found were black spruce (Picea fuariana), two were balsam fir 
{Abies balsamea), and one was Jack pine (Pinus banksiana CSmb). 

Approximately thirty fruit bodies were found on the stump of a 
recently wind-thrown black spruc^, Aug. 23, 1938 (fig. 1). Only 
a thin shell of sound wood remained in the lower trunk and in the 
roots as far as six feet from the base pf the tree. Visible decay ex¬ 
tended up,the trunk about ten feet from the ground, and cultures of 
Polyporus guttulatus were obtained two feet beyond this, but not 
five feet beyond. The d^ayed wood when firA exposed was pale 
brown and of uniform, cheesy texture, but later darkened and broke 
up into cubical fragments typical of the decay caused by P. gut¬ 
tulatus. 

Twelve to fifteen fruit bodies were found near the same place on 
a living black spruce. Only one or two fruit bodies were found on 
each of the other four trees or stumps on which the fungus was col¬ 
lected. Cultures made from both the fruit bodies and the decayed 
wood served as a basis for the cultural descriptions given below. 

The characters of the fruit bodies as determined from more than 
fifty fresh specimens collected in and near Itasca Park over a pe¬ 
riod of five years differ in some respects from the available de¬ 
scriptions of Polyporus guttulatus, and therefore it seems worth 
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while to summarize them, as follows: The fruit bodies are usually 
sessile, 6-15 cm. wide (the majority about 10-12 cm. wide), pro¬ 
ject from the wood 6-12 cm., are 1.5-4.0 cm. thick at the base, and 
are attached to the wood by a narrow, lateral, stemlike base. Some¬ 
times the fruit bodies have an almost central stem, with several 



1m(. 1. Fruit bodies of Polyporus guttulatus on Picca manaua. The tree 
had broken over because of decay by this fungus. 


semicircular or nearly circular shelves coming out at different levels, 
but this is exceptional and occurs only when the fruit body arises 
from a root beneath the surface of the ground. The upper surface 
at first is white or nearly so, usually slightly rough or pitted, and 
covered with fine, short mycelia. It slopes down from the margin 
to the point of attachment^ thus being shallow funnel-shaped. 
Usually there are three to five broad, inconspicuous concentric 
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ridges on the surface, indicating the periods of growth during the 
formation of the fruit body. Sometimes these ridges are pale 
reddish-brown. Faint, narrow, radial ridges often are present also. 
The surface of fruit bodies formed on recently dead or dying trees 
may become covered with insect frass and debris from the wood¬ 
boring and bark beetles that infest these trees, and the fungus often 
grows over and incorporates this debris in the surface, causing it 
to be rough. Some old fruit bodies are almost uniformly reddish- 
brown on top. The context is 1-4 cm. thick at the stemlike base, 
2-3 mm. at the margin, white, obviously fibrous, ^nd the fibers ex¬ 
tend radially and slant up from the central plane toward the upper 
surface and downward toward the pores. The context is firm but 
fairly brittle when fresh, and without obvious growth zones. The 
pores are 4-9 mm. long at the place of maximum length, and disap¬ 
pear at the margin. They are 40-50 per cm., uniform in diameter 
throughout the fruit body, oval, circular or irregularly circular in 
cross section, and the walls are rounded at the open end and al)ottt 
as thick as the diameter of the pores. The pores are pale yellow 
inside and in fresh specimens become pale reddish-brown"^when 
bruised. Sometimes the pores are in two or three rather definite, 
separable layers, each layer 2-3'mm. long, and probaWy formed 
during a separate growth period. When young and growing in a 
humid atmosphere the fruit bodies exude a dear liquid in drops 
all over the surface. Fresh fruit bodies have a faint, but definite 
and'rather sweet odor. The microscopic characters of the fruit 
bodies examined did not differ from those des<^bed by Lowe (8) 
and hence will not be given. 

Two roots, each 1-2 inches in diameter on each of twenty black 
spruce trees (ten of the trees were in an arboretum and were ap¬ 
proximately twenty years old, andlen were in a forest near where 
fruit bodies were found on a wind-thrown tree), were inoculated 
with Polyporus guttulatus in 1938. A hole was bored almost 
through the root, about two feet from the trunk, with an increment 
borer, context and pore tissue from fresh fruit bodies were in¬ 
serted into the hole, and fhe hole was plugged ‘with a tight peg of 
black spruce wood. In most cases the peg was tight enough to 
split the root slightly. On one root of each tree, checks were made 
by boring a hole and putting in a plug. When last examined, in 
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1943, five years after inoculation, there was no visible decay in 
any of the inoculated roots. Although few conclusions can be 
drawn from such negative evidence, this does at least suggest that 
jP. guttulatus does not enter readily through root wounds, although 
such observational evidence as is available on the decay caused by 
P. guttulatus in living trees uniformly indicates that the decay be¬ 
gins in the roots. 

Ptychogaster rubescens 

Ptychogaster rubescens Boud. was described first in Europe (1) 
and is known only in its conidial stage, which occurs on coniferous 
wood. Many herbarium SMcimens of Ptychogaster have been ex- 
aihined and some of those identified as P. alhus Corda by various 
collectors are very similar to the P. rubescens of this report. One 
of these, in the C. G. Lloyd Herbarium {55333) from Belgium (ex 
herbarium of E. Bommer and M. Rousseau 10664), is a mass of 
light purple-browil spores, 2-3 cm. across, intermixed with spruce 
twigs and needles. Spores are almost smooth, light brown, and 
6-9 fi long, which is about the size of spores produced in cultures 
observed by the writers. A note with this specimen states, “com¬ 
mon on logs and trunks of conifers lying on the ground.” Most of 
the specimens of this type are from Europe, but one in Lloyd’s 
Herbarium {55335) is somewhat similar to 55333 and was sent by 
O. W. Weiss (57) from Massachusetts. Another Lloyd specimen 
{55510) was found by R. H, Dennenston on soil at Madison, Wis., 
in October, 1902. Many of the specimens listed under the name of 
Ptychogaster albus have smaller spores, with walls slightly rough¬ 
ened, and many have hyaline conidia that may be immature or de¬ 
veloped under conditions of temperature and moisture that pre¬ 
vented expression of tjrpical characters. However, specimens with 
consistently smaller, light brown spores, or those with rough-walled 
spores probably are not at present referable to P. rubescens. 

Bourdot and Galzin (2) list several European polypores {Lepto- 
porus albidus (Schaeff. ex Fr.) Bourd. & Galz., L. destructor 
(Schrad.) Bourd. & Galz., and their various forms) with conidia 
somewhat like those of Polyporus guttulatus and Ptychogaster ru¬ 
bescens, but without a much rnjre extensive study and conlparison 
of cultures from these European species of Polyporus it is impos- 
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sible to detemune'whether they are related closely to those herein 
described. 


CULTURAL CHARACTERISTICS 

Cultures from the fruit bodies of Polyporus guttulatus found in 
Itasca Park were sent to Ross W. Davidson for identification in 
1936, 1937, and 1938. In 1939 a fungus isolated from a typical 
sporophore of Ptychogaster ruhescens on C 3 rpress wood from a 
greenhouse bench in St. Paul was also sent to Davidson for identi¬ 
fication and was found to resemble closely the cultures of Polyporus 

TABLE 1 

Growth and Reaction of Pdyparus guUulatus and Ptychogaster 
rubesceus on Malt, Galuc Acid, and 
Tannic Acid Media 





Diameter Growth in Millimeters 


Fungus 

Culture 

Number 

On Malt Agar 

On Gallic Add* 

On Tannic Add* 



7 days 

14 days 

7 days 

14 days 

7d«ydN 

14 days 

Polyporus 

638 

■s 

50 

21 

55 

0 

KM 

guUulaius 

do 

(Mounce) 

71286 

mm 

'40 

11 

42 

n 

H 

do 

71799 


35 

16 

40 



Ptychogaster 

C.B.S. 


90+ 

27 

58 

tr 

tr 

rubescens 

do 

Minn. 

HH 

85 

29 

52 



do 

970 

Idaho 

m 

90 

25 

56 

0 

0 


* All cultures had a 0 reaction on gallic acid and tannic acid media and all 
belong to the growth and reaction group 3 described by Davidson, Campbell, 
and Blaisdell (S), 


guttulatus. In 1941 a similar culture was obtained from Baam, 
Holland, under the name of Ptychogaster rubescens B6ud. (18). 
An additional culture of a conidial ftmgus was isolated from brown 
rot in cedar poles at Moscow, Idaho, by Ehrlich. The fact that 
these several isolates were obtained from wood products suggested 
that a more thorough study was necessary to determine the relation¬ 
ships of the isolates frord various sources. 

Cultures of Polyporus guttulatus are consistently slower growing 
(Table 1 and fig. 2) than the cultures of Ptychogaster rubescens 
from Holland, from the greenhouse bench in St. Paul, and from a 
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cedar pole in Idaho. They do not develop so large and coarse a 
mass of mycelium and spores. GSItures from bofiTfungi are white 
at first and after about a week become colored by the mass of co* 
nidia that develop on the mycelia (fig. 2). P. guttulatus also has 
a slightly lower temperature optimum (Table 2). These differ¬ 
ences are well illustrated by Tables 1 and 2 and Figures 2 and 3. 

Ptychogaster rubescens develops more color, probably because 
of the greater mass of mycelium and spores. On two per cent malt 
agar in diffused light cultures become "‘vinaceous-buff” * or *‘sal- 
mon-buff” to “cinnamon-drab.” Old test tube cultures are “cream 

TABLE 2 

Diameter Growth of Pc^yporus guUulatus and Ptychogaster 
rubescens at FiVie Different Constant 
Temperatxtres in the Dark 


Fungus 

Culture 

Number 

14® C. 

C. 

26® C. 

32® C. 

35® C. 

7 

days 

14 

days 

7 

days 

14 

days 

7 

days 

14 

dasrs 

7 

days 

14 

days 

7 

days 

14 

days 

Polyporus 

guttulatus 

(Mounoe) 

638 

18 

50 

33 

82 

17 

71 

0 

0 

0 

0 

do 

7286 

14 

34^ 

29 

66 

20 

50 

0 

0 

0 

0 

do 

71799 

13 

33* 

24 

65 

21 

49 

0 

0 

0 

0 

Ptychogaster 

rubescens 

do 

C.B.S. 

17 

49 

33 

90® 

40 

90® 

13 

22 

0 

0 

Minn. 

16 

45 

38 

00 

43 

90“ 

24 

39 

0 

0 

do 

970 

Idaho 

14 1 

44 

35 

89® 

44 

90® 

16 

38 

0 

0 


* Trace of pink appeared in the white mycelium. 

buff” to “cinnamon-buff,” Cultures of Polyporus guttulatus do 
not color up so quickly, and the color is more variable, apparently 
being more sensitive to room temperatures than those of Ptycho¬ 
gaster rubescens. Cultures of F. guttulatus one to two weeks old 
in diffused light are white to “ivory-yellow” to “ cream-buff” and 
old test tube cultures are “light vinaceous-fawn” to “fawn-color.” 
The colors of both fungi are slightly darker when grown on malt 
agar containing 0.5 per cent gallic acid, and both fungi give a nega¬ 
tive oxidase reaction that indicates that they cause a brown, car¬ 
bonizing rot. Cultures of both have abundant clamp connections. 

Conidia formed by Ptychogaster rubescens arejiyaline to light 

* ^ 

^ Colors in quotes according to Ridg^ay (16). 
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Fjg. 2. Polyporus guitulatus Pk. and Ptychogaster rubescens Bond, 
grown at room temperature of about 26^ C. A and P. rubescens (Idaho 
and Minnesota culture), after three weeks on two per cent malt agar. C 
and D. P, guitulatus (7128&R and 7179^-S)^ grown under same conditions 
as A and B, E and F. F. rubescens (Holland culture), after fourteen days 
on two per cent malt agar containing 0.5 per cent gallic and tannic acid 
respectively. 
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Fjo. 3. A to D Polyporus guttulatus Pk (71799-S) and E to H, 
Ptyehoqaster rubcscens Bond (Idaho culture) A and E, CultufM grown 
on two per cent malt agar, in the dask, at a constant temperatare of 2^ C ; 
J9 and F. at 26“ C.; C and C, at 32“ C ; and £> and H. at 35 C. 
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brown, elongate, rounded at one end and often truncate at the other, 
and measure 6-9 X 3-4 /i, whereas those of P. guttulatus are similar 
except that they are usually lighter brown and 5-7 X 2.5-4 jK. 

Both fungi when grown on sterilized blocks of moist coniferous 
wood cause a brown cubical rot within a few months. Cultures of 
Polyporus guttulatus often form abortive sporophores on such wood 
blocks, and sometimes on malt agar in test tubes. These sporo* 
phores are hemispherical, 3-6 mm. in diameter, pale tan with a 
greenish tinge, and consist of a mass of daedaloid pores in which 
typical basidia and basidiospores are borne. 

Cultures of Ptychogastcr rubcscens, obtained from the conidial 
fruit body on cypr^ess wood of a greenhouse bench in St. Paul, were 
inoculated into bolts of cypress (Taxodium distichum (L.) Rich¬ 
ard) about 8 inches in diameter and 30 inches long in October 1942. 
In 1944 several fruit bodies appeared—first the hemispherical 
masses of brown conidia, then white shelves of polypores; the latter 
were tentatively identified as Polyporus guttulatus by Davidson and 
Overholts. Cultures made from these shelflike fruit bodies were 
identical with the original cultures of Ptychogastcr rubcscens. This 
evidence, supported by that obtained from the comparison of cul¬ 
tures, suggests that Ptychogastcr rubcscens may be no more than a 
variety within the limits of variation of P, guttulatus, 

SUMMARY AND CONCLUSIONS 

Fruiting bodies oi Polyporfts guttulatus were found associated 
with a brown butt rot of.living black spruce {Picea mariana) as well 
as with a brown butt rot of dead black spruce and other coniferous 
species or on stumps of conifers in Minnesota. It is believed that 
in most cases the fungus enters through roots of living trees and 
causes heart rot in the lower part of trunks of such trees while they 
are still alive. The sporophores usually develop after the trees 
die or are felled. 

Cultures from the sporophores of Polyporus guttulatus from the 
decayed black spruce resembled cultures of Ptychogastcr rubcscens 
from a greenhouse bench) a cedar pole, and one from an unknown 
source in Holland. Cultures of Ptychogastcr rubcscens grew faster 
and had a slightly different temperature range than those of P. 
guttulatus. 
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A cypress log inoculated with a pure culture of Ptychogaster ru- 
bescens developed a Polyporus sporophore tentatively identified as 
Polyporus guttulatus. At present the writers suggest that P. ru- 
bescens may be only a variety of P. guttulatus. 
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MYCOLOGICAL NOTES. VIII 

C. L. Sheas 
(with 1 figuse) 

32 . Sphaeria albopsuinosa Schw. 

No specimen of this species is to be found in the original padcet 
so labelled in Sdiweinitz’ herbarium. The label says "Hope,” 
which was apparently the New Jersey locality cited by Schweinitz 
{S}m. Fung. Am. Bor. 195, no. 1238. 1832). Hope is a small 
town northeast of Phillipsburg. 

There is an autographed Schweinitz’ specimen at the Philadelphia 
Academy of Natural Sciences in the Collins’ series of Sphaerias col¬ 
lected by Schweinitz. The host is evidently Salix and not Pagus 
as given in the original description. A slide from this specimen 
shows allantoid, yellowish spores, 12 X 4 /*. Schweinitz’^{>ecimen 
in his mounted coHection at the Academy appears the same under a 
lens and is on the same host, but is young or poorly developed and 
spores could not be found. M. C. Cooke, who transferred the spe¬ 
cies to Diatrype (Grev. 13 : 37. 1884) notes, "Sporidia allantoid, 
pale fuscous, .02-.Q22 X .(XH mm.” As no specimen is cited, 
these measurements may have been supplied by W. C. Stevenson 
who furnished information on Schweinitz’ material to dboke, as in¬ 
dicated in die introduction to the latter’s article (1. c.). There ap¬ 
pears to be kn error in the let^^ of spores cited since odiers, the 
writer included, have found them to measure 12-16 X 2.5-4 ft. as 
recorded by Ellis (No. Amer. Pyren. 570. 1892). 

Eutypella sheariana Berl. (leones Fung. 3: 68, pi. 83, fig. 1. 
1905) is simply a form of Diairype albopruinosavnUh small stromata 
as originally determined and labelled by the writer under his no. 
576. A portion of this collection was sent to Berlese, who de¬ 
scribed it as a new spedes and gave the spores as 14-16 X 4-5 n. 
By a typographical error the spedfic name was printed “sehariana." 
Our portion of this collection agrees with Sdiweinitz’ type in 
every particular, except that some of the stromata are smaller than 

664 
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usual. Berlese did not see any of Schweinitz’ specimens of 5*. alho^ 
pruinosa, but refers it on the basis of descriptions to Diatrype disci- 
formis var. macrospora Berl. It is not clear why he referred my 
specimen to Eutypella as it has a t 3 rpical diatr 3 rpoid stroma. I was 
unable to locate Berlese’s types in Italy. There are, however, all 







Fig. 1. Rhisoworpha coryncphora. A, Coll. N. Funck and L. G. Schlim, 
Voyage Linden, Venezuela, 1841, in the Brussels herbarium. B, coll. E. Ulc, 
Amazonas, Brazil, 1900, in Sydow, Fungi Exotici Exsiccati, no. 550, 

sorts of intermediate conditions and forms between Diatrype and 
Eutypella. E. sheariafia should be reduced to synonymy with D. 
albopruinosa. 

Diatrype durieui Mont, on the basis of specimens so labelled in 
the Curtis herbarium was considered by Ellis and Everhart (No. 
Amer. Pyren. 570. 1892) as a further synonym of D. albopruinosa. 






666 


Mycologia, Vol. 38, 1946 


This species according to Berlese (1. c.) is a totally different fun- 
The synonomy is as follows: 

lEJtATRYPE ALBOPRuiNosA (Scfaw.) Occ, Grcv. 13 I 37. 1884. 

* ^^$phaeria albopruinosa Schw. Syn. Fung. Am. Bor. 195, no. 

1238. 1832. 

Eutypella sheariana Berl. Icon. Fung. 3: 68. 1905. 

, 33. Rosellinia cuticularis (Sdiw.) Ell. & Ev. 

This was described by Schweinitz (Syn. Fung. Am. Bor. 210, 
no. 1505. 1832) as follows: 

1505. 360. S. CUTICULARIS, L.V.S., ^ssim in cortice denudato Bethl. 
affinis priori, sed tatnen sequentibus notis distincta. S. simplex, 
subiculo insidens cuticulari splendente-candido vix manifestim floe- 
COSO, longitudinaliter eifuso angusto, non pulverulento. Peritheciis 
subsparsis hemisphaericis atro-nitidis, papillatis. Magnitudine pri- 
oris. 

A very small specimen with this name is found in Schweinitz’ 
mounted collection at the Philadelphia Academy. It shows a few 
superficial scattered to united perithecia on the surface rotten 
wood and agrees with liis description. This is the only specimen 
that has been located. It is not mentioned by Fries, nor is it listed 
by Curtis as in his herbarium. It is not checked in Berkeley’s 
copy of Schweinitz’ Syhopsis Fungi Amer. Bor. as having been 
seen by him. There is no specimen in the Collins’ set of Schwein¬ 
itz’ fungi, nor in the Michener herbarium. No one seems to have 
seen the spores of this heretofore. Ellis (No. Amer. Pyren. 175. 
1892) says ’’We find no measurements of the sporidia of this spe¬ 
cies.” A slide from the Schweinitz’ specimen at the Philadelphia 
Academy cited above shows about a half dozen free spores 12-13 X 
6-7 /i having the same appearance as those of Rosellinia subiculata 
(Schw.) Sacc., originally described by Schweinitz (Synopsis fung- 
orum Carolinianae superioris, 44. 1822) as Sphaeria subiculata. 
It is evident that S. cuticularis is a mere fOrm or condition of R. 
subiculata in which the subiculum has all disappeared except a thin 
whitish crust or “cuticl^.” I have collected excellent specimens 
showing this condition of the subiculum, but all intermediate forms 
are found. 

Berkeley (Grev. 4 : 52. 1875) cites the species as Hypoxylon 
subiculosum. Cooke in his Synopsis Pyrenomycetum (Grcv. IS: 
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124. 1887) calls it Byssosphaeria cuticulans and lists it under 
“Species dubiae” without spore measurements. Ellis and Everhart 
(1. c.) refer it to RoseUinia cuticularis (Schw.). Specimens are 
fotmd in the following Exsiccati: Ravenel, Fungi Amer. Exsic., 
nos. 650, 743, as Hypoxylon subicvloswm; Ravenel, Fungi Car., 
no. 72, as Sphaeria suhiculata; Ellis, North Amer. Fungi, no. 182, 
as Sphaeria suhiculata. 

34. Sphaeria atrofusca Schw. 

Schweinitz (Syn. Fung. Am. Bor. 206, No. 1429. 1832. Nec 
Fr, nec'Berk. & Curt.) in his discussion of this species mentions 
only one gathering of it. This was on Staphylea trifolia from 
Bethlehem, Pa. Fortunately parts of this specimen, bearing good 
peritheda agreeing with the description, are available in Schwein¬ 
itz’ origiilal packet, as well as in his mounted collection and the 
Collins’ herbarium, all at the Philadelphia Academy. There are 
also portions of the type collection in the herbaria of Berkeley, Cur¬ 
tis, Fries, and Michener, 

In 1885 Ellis examined Schweinitz’ type at Philadelphia and re¬ 
ported (Jour. Myc. 1:140. 1885) that he found it to be a Nectria, 
with spores 10-12 X 4.5 /*. Cooke (Grev. 20 : 85. 1892) exam¬ 
ined that part of the type deposited in Berkeley’s herbarium at Kew 
and found it to be also a Nectria with spores 10-12 X 4 ft. Star- 
bick (Bih. K. Svenska Vet.-Akad. Handl. Bd. 19, Afd. Ill, No. 2: 
94, pi. 4, fig. 73. 1894) records the results of his study of a speci¬ 
men of this species which Schweinitz sent to Fries. He found 
mostly a pycnidial fungus which he referred to Pseudodiplodia as 
P. atrofusca (Scliw.) Starb. In his copy of Schweinitz’ Synopsis 
Fungorum in America Borecdi at the Farlow Herbarium, Curtis has 
written opposite Schweinitz’ no. 1429 “= Nectria.” 

We have examined that part of the type which is still in Schwein¬ 
itz’ original packet and find only the Nectria reported by Ellis, 
Cooke, and Curtis. The same is true of other portions of the type 
collection found in the Collins’ and Michener herbaria. All have 
ascospores 13-15 X 4-5/*, somewhat larger than the measurements 
given by Ellis and Cooke. 

Seymour (Host Index of th® Fungi of North America 473. 
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1929) records Schweinitz* species an' Staphylea trifolia with the 
following synonymy: 

**Creonectr%a atrofusca (Schw.) Seaver 

Melogramma atrofuscum (Schw.) ' Qce. 

Nectria atrofusca (Schw.) Ell. & Ev. 

Pseudodiplodia atrofusca (Schw.) Starb. 

Sphaeria atrofusca Schw. 

Valsaria atrofusca (Schw.) Sacc.” 

Creonectria atrofusca (Schw.) Seaver. This combination was 
made by Seaver (Mycologia 1: 186. 1909), who based it on a 
specimen collected by Everhart at West (Chester, Pennsylvania, and 
issued as No. 1547 in Ellis and Everhart’s North American Fungi. 
This is the true Sphaeria atrofusca of Schweinitz. The writer does 
not r^ard Creonectria as a valid genus. 

Melogramma atrofuscum (Schw.) Qce. This name is appar¬ 
ently based on Cooke’s reference (Grev. 15: 80. 1887) to **Melo- 

gramma (Valsaria) atrofusca Schw. Sacc. Syll. no. 4227, Herb. 
Berk. no. 9925. Sporidia uniseptata 10-12 long.” Sacc. no. 
4227 [Syll. Fung. 2: 391. 1893] cited by Cooke is a literal copy 
of Schweinitz’ original description of Sphaeria atrofusca from his 
Syn, Am. Bor. Specimen no. 9925 from the Berkeley herbarium 
from which Cooke’s description of the spores was made has not 
been seen, but it must have had colored spores to he referred to 
Melogramma or Valsaria and hence could not be the same fungus 
as Nectria atrofusca (Schw.) Ell. & Ev. This is not Melogramma 
atrofusca (Berk. & Curt.) ,Cke. in Grev, 13: 108. 1885 which 
equals Anthostoma atrofuscum Berl. & Vogl. This latter binomial 
is discussed under Hypoxylon in an article in Lloydia 8: 258. 
1945. 

• Nectria atrofusca (Schw.) Ell. & Ev. This combination by 
Ellis and Everhart (Jour. Myc. 1: 140. 1885) was based on the 
study of a specimen from Schweinitz’ herbarium which is part of 
the true type. 

Pseudodiplodia atrofusca (Schw.) Starb. Starback (1. c.) based 
this binomial on his e.^^amination of a speciiAen of Schweinitz’ 
found in Fries’ herbarium. He says that he found mostly Pseu¬ 
dodiplodia on this specimen, but also a little of the Nectria de¬ 
scribed by Ellis and Everhart. He suggests that the Pseudo- 
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diplodia may be the pycnidial form of the Nectria. Until this is 
demonstrated by pure culture studies, the pycnidial fungus Star- 
back saw cannot be considered as belonging to Schweinitz’ species. 

Valsaria atrofusca (Schw.) Sacc. This name, cited by Seymour 
(1, c.), is based on Saccardo’s use of the name (Syll. Fung. 9 : 759. 
1891) which he cites as Valsaria atro-fusca (Schw.) Cke. in Grev. 
Sphaeria Schw., Herb. Berk. n. 9925.” The Grevillea reference 
(Grev. ISn 80. 1889) referred to here by Saccardo is that in which 
Cooke uses the combination Melogramma {Valsaria) atrofusca as 
discussed above under Melogramma, 

The following specimens of Nectria atrofusca (Schw.) E. & E. 
are present in the Mycological Collections of the Bureau of Plant 
Industry: Ellis and Everhlirt, No. Amer. Fungi, no. 1547, coll. 
B. M. Everhart, West Chester, Pa., 1885; C. L. Shear, Plum¬ 
mer’s Island, Maryland, 1903, C. L. Shear, no. 6054, Herndon, 
Va., 1926; Mason and Diehl, Fairfax Co., Va., 1931; Schweinitz, 
Bethlehem, Pa., in herb. Michener (as Sphaeria), All these 
specimens are on Staphylea trifolia, 

35. Sphaeria atrofusca Fr. 

Fries (Summa Veg. Scand. 388. 1849) listed this as a new 
species (item no. 7) under his section Byssisedae of Sphaeria hut 
without description, so that it is a nomcn nudum, Starback (Bih. 
K. Svenska Vet.-Akad. Handl. Bd. 19, Afd. Ill, no. 2 : 38. 1894) 
after studying Fries’ type, reduced the name to synonymy under 
Lasiosphacria racodium (Pers.) Starb. 

36. Rhizomorpha corynephora Kunze 

This name first appeared on the printed labels of specimens col¬ 
lected by Qir. Weigelt in Surinam in 1827 and issued in the first 
century of his Exsiccati in 1828. The fungi in this set were named 
by Kunze. The only specimen of the original collection we have 
seen is that'part of the one found in Schweinitz* herbarium at the 
Philadelphia Academy which is now in the Michener herbarium 
in the Mycological Collections of the Bureau of Plant Industry. It 
is labelled as follows: ^^Rhizomorpha corynephora Kze. Isaria or- 
buscula Schw. mss. ad viva plahta Surinam.” Some of the printed 
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labels of Weigelt’s exsiccati, as determined by Knnze, are accom¬ 
panied by diagnoses and some are not. We have not seen the 
original label of this species, but have found no evidence that it 
bore a description. Even if it did, it would not be valid under the 
rules of botanical nomenclature, as but few sets of this were dis¬ 
tributed. 

The next mention of the fungus is by Montague (Ann. Sd. Nat. 
Bot. (sdr. II) 14 : 331. 1840), who listed it as follows, ''Rhizo- 
morpha corynecarpos Kze. in Weig. Surin. exsic.—Lepr. Coll. 
688.” Whether Montagne is responsible for the change of spedfic 
name from corynephora to corynecarpos, we do not know. This is 
the first use of this form of the name we have found. 

In 1841 there was a Belgian expedition to Venezuela headed by 
Jean Jules Linden. Botanical specimens were collected by L. G. 
Schlim and N. Funck, the latter was the artist of the expedition. 
We have not seen the report of this expedition, but a brief account 
of it is given on page 9 of H. Pittier’s article. La evolucion de las 
ciencias naturales y las exploracioncs botanicas en Fenezue^ pub¬ 
lished in Caracas in 1920. We found in the Brussels herbarium a 
specimen of this fungus labelled **Rhizomorpha corynephora Kz, no. 
394 Voy. Funck & Schlim, Caracas, Venezuela. 1841.” The last 
pant of the specific name had been crossed out and carpos written 
above. This is the ending used by Montagne in 1840 as cited 
above. A portion of .this specimen is illustrated in figure 1. 

Berkeley and Curtis on page 293 of their paper on The Exotic 
Fungi from the Schweinitzian Herbarium, principally from Suri¬ 
nam (Jour. Acad. Nat. Sci. Phila. 2 (n. ser.): 277-294. 1853) 
list the species as follows: "^Rhizomorpha coronephora Kze.= Isaria 
arbuscula Schw. mss. A curious mycelium apparently common 
in Surinam.” Tliis statement is based on a portion of the original 
Weigelt collection brought to Schweinitz by Dr. Hering, the com¬ 
panion of Wdgdt. Part of the Schwdnitz specimen is in the 
Michener herbarium as already indicated. Berkeley and Curtis 
here give another spelltr^ of the specific name with a different 
meaning, but probably only a typographical error. 

Berkeley in his Decades of Fungi (Hooker's Jour. Bot. 8: 277. 
1856) records the fungus as follows: 
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**Rhizomorpha corynephora Kze. Weig. Exs. Spruce n. 149. 
Hab. Panure. It is scarcely necessary to say that this is no autono¬ 
mous fungus.** 

Streinz (Nomenclator fungorum, 501. 1862) lists R, coryne- 
carpos Kze. as a synonym of Cordierites guianensis Mont. This is 
clearly an error as Montagne (1. c.) merely lists the Rhisomorpha 
as a separate item following Cordierites, with no evidence that he 
regarded them as synonymous. On the same page under no. 7984 
Streinz lists R. corynephora Kze. as being found in Hostman’s 
Cryptogamic exsiccati, no. 179, from Surinam. We have seen no 
specimens from this collection. 

The next mention of the fungus is by Saccardo (Syll. Fung. 14: 
1184. 1899) as follows: 

“26. Rhizomorpha corynephora Kunze in Weig. Exs.; Berk, 
in Hook. Jour. (1856) 277 (absque diagnosi). 

“Hab. ad truncos ( ?) Rio Javary, Panure Brasiliae.** 

Hennings (Hedwigia 43 : 398. 1904) in his account of the 
Amazonian fungi collected by E. Ule lists and discusses this fungus 
as follows: 

Rhisomorpha corynephora Kze. Weig. Exs. 

Rio Jurua, Jurua-Miry und Marary: An Baumzweigen. September 1900, 
Mai 1901. No. 2726, 3095. 

Die wunderbaren, korallenahnlichen Bildungen, deren Zusammengehdrig- 
keit bisher vollig zweifelhaft ist, hangen in verzweigten bis % m. langen 
Buscheln von den Baumzweigen frei herunter und werden wie auch andere 
Rhizomorphenformen von den Vogeln tam Nestcrbau benutzt. Ein derar- 
tiges Nest wurde von Herm Ule an Ort und Stelle gesammelt. Die Rhizo- 
morphen sind, aus dicht verflochtenen, gelblichen verholztw Hyphen beste- 
hend, aussen mahlig-iilzig, reich verzweigt, die Zweige meist 1-2 mm. dick, 
mit dichtstehenden, oft abwechselnd langen, meist ketdenformigen stumpfen, 
mitunter an der Spitze verbreiterten oder geteilten ^10 mm. langen, 1-3 mm. 
breiten kreidig-weissen, fast mehlig-bestaubten Seitenastchen. Der Pilz ist 
den Baumen ausserst schadlich, er totet die Kronen derselben oft in weitem 
Umkreise vollig ab. 

This is the first printed description of the fungus we have found 
and is therefore the date of its first valid publication. The Ule col¬ 
lections of 1900 and 1901 cited by Hennings, were issued in later 
years in exsiccati, the first by H. Sydow about 1923 (Fungi exotici 
exsiccati, no. 550) as "R. corynecarpos Kze. in Weigelt e^isicc. 
(sine no.),” and the second by Ule himself in 1905 (Mycotheca 
brasiliensis, no. 100) as R. corynephora Kze. On'the label of this 
specimen in the Mycological Collections of the Bureau of Plant In- 
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dustry the name had been changed in ink before being issued, pre¬ 
sumably by Ule, to corynecarpos. 

Hennings again (Hedwigia 48: 117. 1908) lists the fungus in 
his third paper on Fungi Paraenses as *'Rhisomorpha corynecarpos 
Kze. in Weigelt Exs. 1827. Rh. coryneclados Kze.— Rh, coryne-- 
phorus in Sacc. Syl. XIV, p. 1184.” The reference in this case is 
based on a specimen collected by J. Huber, which we have not seen. 

According to our studies as recorded above the fungus had been 
named by the several workers who have considered it as follows: 

1828. Rhizomorpha corynephora Kunze in Weig. exsic. 

1840. Rhizomorpha corynecarpos Montagne Ann. Sci. Nat. Bot. (ser. II) 

14: 331. 

1841. Rhizomorpha corynecarpos Schlim and Fnnck- in herb. 

1853. Rhizomorpha coronephora Berkeley and Curtis Jour. Acad. Nat. Sci. 
Phil. 2 : 293. 

1856. Rhizomorpha corynephora Berkeley Hooker's Jour. Bot. 8 : 227. 
1862. Rhizomorpha corynecarpos Streinz, p. 501. 

1899. Rhizomorpha corynephora Saccardo Syll. Fung. 14: 1184. 

1904. Rhizomorpha corynephora Hennings Hedwigia 43: 398. 

1908. Rhizomorpha corynecarpos Hennings Hedwigia 48: 117. 

The valid name as already indicated is Rhizomorpha corynephora 
Kunze apud P. Hennings. 1904. The original form of the spe¬ 
cific name as used by Kunze was corynephora, signifying the club¬ 
bearing rhizomorph. The name corynecarpos meaning club-fruited 
was attributed to Kunze by Montagne (1. c.), but we find no evi¬ 
dence that the former ever used it. Perhaps Montagne considered 
it ipore appropriate than KunzeJs original. The form coryneclados 
used by Hennings has not been found elsewhere. It may be noted 
that the correct form of this specific epithet derived from the Greek 
should be corynophora. 

The plant is of such a striking and unusual character that it is 
easily recognized. Figure 1 illustrates specimens from Venezuela 
and Brazil which agree with type material and show the variation in 
form and branching characteristic of the fungus. The large masses 
of yellow-white to gray rhizomorphs up to half a meter in length 
hanging from the branches of trees must make the fungus a con¬ 
spicuous and attractive object. As a parasite it may have economic 
significance. It has been reported on guava and may well occur 
on other cultivated plants. No fructifications have been found by 
any of the collectors. The use of the specific name corynecarpos 
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by Montagne suggests that he may have regarded the dub-shiq)ed 
lateral branches as fructifications (fig. 1). 

In addition to specimens already discussed the following are to 
be found in the Mycological Collections of the Bureau of Plant In¬ 
dustry : Panyos, Guatemala, coll. O. F. Cook; Cabo Gracias a Dios, 
Nicaragua, F. A. Schramm, March 1923; Ch^;ras, Panama Canal 
Zone, collector unknown, Sept. 1915; Panama Canal Zone, O. A. 
Barrett, 1915 on Psidium gwsua; Rio Madera, Brazil, J. R. Weir, 
Sept. 1923; Rio Madre de Dios, Bolivia, J. R. Weir, Oct. 1923. 

PiAftr Industky Station, 

' Beltsviujb, Md. 



THE IDENTITY OF PORIA MONTICOLA 

L. O. OVEBHOLTS^ 

(with 1 ncuBs) 

lo 1920 Dr. Murrill (Mycologia 12: 90) described Poria numti- 
cola based on a collection made by J. R. Wrir on Pinus monHcola 
at Priest River, Idaho. Some 6 other collections were cited as 
representing the same species. Packets of all of these are preserved 
at New York and another lot at Washington. Of course, only 
the first mentioned is pertinent here. Also, there is a fragment 
from the packet in the Farlow Herbarium at Cambridge, marked, 
as other such fragments are marked at (Cambridge, simply with the 
above data, without any reference to the origin of the specimen. 
I am indebted to Dr. J. L. Lowe of Syracuse University for calling 
my attention to this ^cimen. 

Lloyd apparently was the first to examine the portion of the 
type collection at New York. He reported that it was only Tra- 
metes serialis. I have no record of when I first examined this col¬ 
lection, hut it was not long after Lloyd reported on it, and it may 
have preceded his report. I, likewise, set it down as belonging to 
the T. serialis complex, because of the similarity of the spores I 
found, and other characters, that were obviously the same. The 
spores of T. serialis are rather characteristic, being elongated, 
pointed at one or both ends, and measuring 7-8 X l,S-2.5 f*. I may 
add at this point that T. heteromorpha usually,differs from this 
species not only in the size of the pores but also in spore size, the 
spores of that species typically measuring 9-14 X 4-6^. Like¬ 
wise T. serialis is also frequently confused with T. variijormis Peck 
but again can with most certainty be separated on spore size, these 
being 5-8 X 2-3 /t. Of course, all of these measurements can be 
arranged in a progressive series and the conclusion drawn that they 
are all variants of a common polymorphic species. They all inhabit 

^Dr. Overholts died Sunday, November 10, 1946. This paper is there¬ 
fore published with editorial corrections only. A. H. Smith. 
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Fig. 1. Photo of entire collection (type) of Poria monticola Murr. 
preserved at New York. The si)ecinien at the left is T. serial is, that on 
the right P, monticola, X 1%. 

the same woods, produce the same type of rot, and are equally 
ubiquitous and widespread. Forest pathologists are interested in 
these species from the decay standpoint, and the group has been 
much in the minds of investigators recently, and I take this oppor¬ 
tunity to present my views on their status. Even Trametes sepium 
may well enter into the discussion since occasionally it is found on 
conifers, produces the same type of decay, and when in resupinate 
condition (as it usually is on these substrata) can be distinguished 
only by reference to its spores. The spores of T, septum are of 
about the length of those of T, hetcromorpha but are narrower, 
measuring 8-11 X 3.5-4.5fi. . _ ^ 

• In the course of some cooperative investigations with me in 
the genus Poria, Dr. Lowe spent considerable time in my labora¬ 
tory recently and then went to the Farlow Herbarium to contmue 
the work. Among the specimens studied at Cambridge was the 
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fragment of the typ^ collection of Porta monticola. After going 
over its characters as represented by this fragment he queried me 
as to how it differed from P. mitrosporor-^ name proposed by me 
for a fungus which has been confused with 7. serialis but which 
differs in having entirely different spores as well as in other char¬ 
acters as set forth in the original description in a paper by Dr. 
Nobles where the species was originally published (Can. Jour. Res. 
C 21: 220. 1943). 

Since my own conception of the autonomy of P. monticola was 
involved, I at once sent for the type collection gf Murrill’s species 
as preserved at New York. Briefly, what I found was as follows. 

This collection (fig. 1) consists at the present time of two speci¬ 
mens. The larger specimen is T. serialis; spores and hyphae are 
in complete agreement. The smaller and wholly insignificant and 
quite inadequate specimen has all the characters of Poria micro- 
spora. I think a glance at the photo of the two specimens is 
enough to excuse both Lloyd and myself for the error into which 
we were led in referring the species to T. serialis. There is in 
the packet a spore print on a piece of black paper and wfiln these 
spores are examined they are found to be typical of those of P. 
microspora, and spore data for the original description of P. monti¬ 
cola 'were undoubtedly taken from that source. Relying on my 
own ability to gather spore data from the specimen that was sec¬ 
tioned, I did not examine spores from the spore print of the real 
Pv monticola specimen, else I would probably have noted the dis¬ 
crepancy. 

The other .collections, all by Dr. Weir, with the types of P. monti¬ 
cola at New York are a different matter. * In the absence of spores 
it is sometimes not easy to decide the identity of specimens belong¬ 
ing to this group. Such is the condition of the two other packets 
mounted on the same sheet with the type packet at New York. 

At any rate, Murrill’s name must replace P. microspora recently 
described by me, and I hereby offer my deepest apologies to that 
individual for my (unpremeditated) attempts to suppress his spe¬ 
cies and to reduce it td a condition of ''innocuous desuetude.” * 

Dbpaktment of Botany, 

The Pennsylvania State College, 

State College, Pennsylvania 



CLAUDOPUS VARIABIUS ON GRAY DUCK 
PROM SHADED AERIAL EXPOSURE 
IN PANAMA 

Robert K. Zuck 
(with 1 figure) 

It has been pointed out in a previous paper (3) that species of 
angiocarpous fungi with dark h3rphae are associated with the de¬ 
composition of cellulose in gray cotton duck during unshaded aerial 
exposure without ground contact. Consequently, the presence of 
sporophores of Claudopus variabUis (Fr.) Gillet on gray duck ex¬ 
posed in the Panama jungleds of considerable interest. The fabric 
samples were exposed on horizontal racks for three months, Au¬ 
gust 25, 1945-November 25, 1945, when the sporophores were 
discovered on the under surfaces. The photograph (fig. 1)* shows 
that the mycelium fissociated with the sporophores is white in color 
and has invaded and decolorized the fungal colonies with dark 
h3q)hae. 

.This appears to be the first report of basidiomycetous sporo¬ 
phores found fruiting on gray duck during aerial exposure without 
ground contact. The low light intensity and exposure during the 
rainy season are considered to be of primary importance in the 
growth and fruiting of this fungus on the cloth. 

Thom and Phillips (2) report high percentages of lignin in the 
several species of fungi with dark hyphae tested by them. In some 
instances, as much as twenty-nine per cent of the dry weight of the 
fungus was lignin. This work is further substantiated by Pinck 
and Allison (1) working with additional species of fungi. It is 
suggested that C. variabUis, which ordinarily grows on wood, may 
utilize the lignin and other constituents of the fungi with dark 
hyphae present on the cloth, as well as the cellulose of the fibers. 
The white areas produced by C. variabUis on the gray duck are 
much weaker than the areas invaded by the dark colored fungi. 
The entire exposed sample is very much weakened in comparison 
with the original. 

The collection of the material was made while the author wias on 
temporary duty with the Quartermaster Corps of the U. S. Army 
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Fig. 1. Sporoi)hores of Claudopus i>ar%abU%s on iTi^y duck X 1. 
Photograph by Mr M L. Jaeger 

in Panama. C. variabilis was determined in conjunction with Dr. 
Wm. W. Diehl of the Di\ision of Mycology and Disease Survey, 
Bureau of Plant Industry, Soils, and Agricultural Engineering, 
U.S.D.A. A specimen of the fabric with sporophores has been 
deposited with the mycological collections of the Bureau. 

Plant Industry Station, 

Beltsville, Maryland 
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KBRNIA, A NEW GENUS OF THE 
UREDINALES 

M. J. Thirumalachar 
(with 9 figures) 

In a recent collection of rusts made by the writer near Mercara, 
Coorg, South India, a leaf rust on a species of Litsea (Lauraceae) 
was observed which on examination proved to be of great interest. 
The rust is folicolous and h)rpophyllous developing small hypertro¬ 
phied cushions from which numerous CronartiumAike spore col¬ 
umns emerge (fig. 1). When these spore columns are grouped 
in close proximity they preftent the false appearance of tomentose 
outgrowths from the leaf surface. 

The material for microscopic study was fixed in formalin-acetic 
alcohol and microtome sections of 10 to 12 thickness were cut 
and stained with Newton’s iodine gentian violet. 

The infection spot is visible on the upper surface as spherical to 
irregular discoloration spots. The rust is strictly hypophyllous 
but on rare occasions infections were observed on tender shoots and 
{Petioles. The infection spot on the lower surface first appears as 
a tiny greenish-yellow pustule and gradually enlarges into a discoid 
hypertrophied cushion of five to eight millimeters in diameter. The 
margin of the infection sjxit is sharply delimited from the rest of 
the leaf surface. 

The rust is a microcyclic form with telia only. Pycnia have not 
been noticed in any of the collections and it seems probable that 
they are absent in the life-cycle. The sori are deep seated within the 
host tissue beginning their development a short distance.beneath 
the palisade layer and growing out towards the lower epidermis. 
The initials of the telium are organized beneath the palisade layer 
by the grouping of coarse hyphae. Mature sori are cupulate like 
an aecial cup and lined with a fine hyphal layer (fYgs. 3, 4). Pc- 
ridial cells or paraphyses have flfever been noticed. The ho^t cells 
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bordering the mouth of the sorus form a rim of elevated tissue which 
possibly afford additional support for the spore columns. 

Teliospores develop continuously from the base of the sori in a 
manner characteristic of the tribe Pucciniosirae of Dietel (1928). 
As each spore is formed from the base of the sorus it becomes de¬ 
tached and is pushed upwards by the younger spores developing 
around and below it. The mature spores are two-celled, pedicel¬ 
late and Pucciniorlikt. The spores are definitely not catenate but 
the younger spores are formed between the older ones (fig. 6) . As 
spores are produced in rapid succession they get closely adpressed 
to pne another and are pushed out of the sorus in long brownish- 
black spore columns giving the characteristic appearance of the 
spore columns of Cronartium, Crossopsora, Masseeella and others. 
The spore columns are cylindrical and semi-permanent to the ex¬ 
tent that the spores in the columns could be separated only with 
pressure. 

The developmental stages of the teliospore are as follows: a bi- 
nucleate hyaline telio^re initial borne on a basal cell is first dif¬ 
ferentiated. Following a nuclear division, the teliospore initial 
gives rise to a uniseptate PucciniaAiVA spore. As the spore matures 
the original basal cell elongates into a long pedicel measuring up 
to 137 and becomes detached from the basal hymenium. The 
wall of the spore is thickened and turns yellowish-brown. The 
two nuclei in each cell of the spore fuse to form a syncaryon (figs. 
7 to 9). The epispore is smooth and reveals a distinct germ pore 
in each cell. The pedicels are up to 137 long, and 4fi broad at 
the point of attachment to the spore but gradually taper into a fine 
point at the base. The pedicels of the upper tiers of spores inarch 
over the teliospores at the base and appear closely adpressed to 
them. It is probable that this provides additional firmness to the 
spore column. The spore columns are mostly ten to fifteen milli¬ 
meters in length and resemble in the mode of spore formation the 
genus Skierka Radb. 

The teliospores germinate at maturity without a period of rest. 
When an intact spore column and sorus was observed, the germinat¬ 
ing spores were noticed just above the mouth of the sorus. The 
promycelium emerges as a snumi papilla and gradually elongates, 
becoming cylindric and recurved. Later on it becomes four- 
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celled and develops globular sporidia at the tips of the sterigmata 
(fig. 5). Cytological studies reveal that the sporidia are all uni¬ 
nucleate. 

The occurrence of the rust on the leaves of Litsea producing hy¬ 
pertrophied cushions and developing two-celled PuccinicAikt spores 
immediately brings to mind the characters of the genus Xenostele 
described by Sydow (1920) on the two Lauraceous hosts Litsea and 
Actinodaphne. The sori in this genus are cupulate and lined with 
a well developed peridial layer which led previous workers to mis¬ 
take the two rusts for species of Aecidium. Though the rust under 
investigation occurs on Lauraceae, the complete lack of any perid- 
ium clearly distinguishes it from Xenostele. Further, the long 
spore columns are not known to occur in the two species of Xeno¬ 
stele so far recorded. 

Long Cronartium-like spore columns composed of two-celled 
teliospores are known to occur in the genera Gambleola Massee, 
Didymopsora Diet, and Pucciniosira Lagerh. Gambleola is a 
monotypic genus on the leaves of Bcrberis nepalensis developing 
long hair-like teliospore columns. The spores are produced in 
catenations, the sterile intercalary cells simulating pedicels for the 
teliospores. The presence of a single layer of peridium surround¬ 
ing the telial columns was pointed out by Jackson (1931) and con¬ 
firmed again by the writer (Thirumalachar, 1946). The lack of 
any such peridial layers or catenate teliospores clearly distinguishes 
the rust under study from Gambleola. 

The genus Didymopsora founded by Dietel (1899) is charac¬ 
terized by the presence of short telial columns of few millimeters. 
The spores are produced in chains and are sessile. In many cases 
the two cells of the spores show tendencies to get separated. Like¬ 
wise, the genus Pucciniosira possesses two-celled teliospores which 
are produced in catenations. There is a well developed peridial 
layer lining the sorus, and in many species the occurrence of inter¬ 
calary cells separating spores are present. The rust under in¬ 
vestigation differs entirely from the two abovementioned genera 
in the type of spore column produced and in having pedicellate 
teliospores. The genus Gymnosporangium Hedwig. also possesses 
two-celled pedicellate teliospore emerging in vanously shaped ge¬ 
latinous spore horns. The jelly-like matrix in which the spores 
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appear to be embedded as well as other characters clearly distin¬ 
guish the genus from the rust collected by the writer on Litsea. 

In the shape of the spore columns, and probably in the mode of 
spore development, there appears to be a close resemblance between 
the rust under study and the genus Chardoniella described by Kem 
(1939) on a species of Gynoxis collected in Colombia. This rust 
produces telial columns, as in Cronartium or Cionothrix, with one- 
celled pedicellate teliospores developed within deeply seated non- 
peridiate sori. The spore columns are produced by the lateral ad- 
pression of the teliospores fo one another. Kem does not definitely 
state whether the teliospores are catenate or not, though his figures 
might be taken as indicating that the younger spores are produced 
between the older ones. This feature is very evident in the genus 
Skierka investigated in detail recently by Mains (1939). Here 
the young teliospores are produced between the older ones and long 
semi-permanent teliospore columns are supported by the close 
grouping of the spores. The rust under study, although closely 
agreeing with Chardoniella iti all essential features, differs from 
it in having two-celled instead of the one-celled teliospores^ As it 
cannot be accommodated in any of the genera so far described, the 
writer proposes to present it as a new genus with the name Kemia, 
named in honor of Prof. F, D. Kem, of the Pennsylvania State 
College, distinguished American Uredinologist who has advanced 
our knowledge of the tropical rust fungi. 

Kemia Thirumalachar gen. fiov. 

Pycnia, aecia atque uredia ignota, Telia subepidermalia, erumpentia, alte 
infixa in texturis plantae parasitatae, al^sque peridiis vel paraphystbus, pro- 
ducentia sporas 2-cellulatas, Pucciniae similes, pedicellatas successive, quae 
sporae non sunt catenatae, sed juniores teliosporae seniores inter evolvultur, 
lateraliter inter se adhaerentes, sporanun massa emergente Cronartii instar 
in longas, semi-permanentes sporarum columnas 1(V-15 mm. longas; sporae 
germinant.in maturitatae absque ulla quiescentiae mora, promycelio externo 
atque 4-cellulato. 

Species typica; Kemia Lauricola Thirumahtdiar. 

Pycnia, aecia and uredia unknown. Telia subepidermal, erum- 
pent, deep seated within the host tissue, without peridia or para- 
physes, developing PuccinicAikt, twocelled pedicellate spores in 
succession, which are not catenate but the younger teliospores de¬ 
veloping between the older, adhering laterally to one another, spore 
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mass emerging out in long, semi-permanent CronartiumAikt spore 
tendrils or columns, 10 to 15 mm. long; mature spores germinating 
without a rest period; promycelium external and four-celled. 

Type species : Kernia Lauricola Thirtunalachar. 

Kemia Lauricola Thirumalachar sp. nov. 

Pycnia aecia et uredia ignota. Telia hypophylla, simul aggregata in 
tumescentes, hypertrc^hisatas maculas gallis similes, 5-^ mm., subepidermalis, 
enimpentia, pluribus teliosporis Pucciniae similibus, 2-celluiatis, pedicellatis, 
simul aggregatis in semipermanentes sporarum coliimnas Cronartio similes; 
hae columnae sunt cylindricae, brunneo-nigrae, 10-15 mm. longae. Telio- 
sorus alte iniixus 160-200 m latus, 280-340 m profundus, absque peridiis vel 
patophysibus, producens ad columnam adduntur. Teliosporae baud catenu- 
ktae, juniores sporae inter seniores positae, atque illis lateraliter adhaerentes; 
2-qellulatae, pedicellatae, luteo-bitinneae, tenuiter angulares oUlateralem com- 
pressionem, tenuissime vel nullo modo constrictae ad septa, magnitudinis 30- 
44 X 20-27.5 M; episporium inequaliter crassum, circa 3-6 crassitudine, 
leve, unico germinationis poro in singulis cellulis; pediculo hyalino, 112- 
137 M longo, 3-4 M lato, ad apicem, atque gradatim ad basim acuescente. 
Teliosporae statim in maturitatae germinant, promycelio externo, 4-cellulato, 
recurvo; sporidiis globularibus, hyalinis, magnitudinis 8-10 /a diam. 

Hab. in foliis Litsea spec, indet., Sontikoppa Road, Mercara, G)org, South 
India, 26-3-1946, leg. M. J. Thirumalachar, Thirumalachar 1300, Typus 
positus in Herb. Crypt. Ind. Orientalis, New Delhi; in Imperial Mycological 
Institute, Kew, Anglia; atque in Arthur Herb, in Purdue Universitate, 
Lafayette, Indiana, U. S. A. 

Pycnia, aeda and uredia unknown. Telia hypophyllous, grouped 
together on swollen gall-like hypertrophied spots 5-8 mm. in diam., 
lubepidermal, erumpent, with numerous PiicciniaA\kt. two-celled 
pedicellate teliospores massed together in semipermanent Cronar- 
tium-like spore tendrils or columns which are cylindric, brownish- 
black, and measure 10 to 15 mm. in length.; teliosorus deep seated, 
160-200/i wide and 280-340/x deep, without peridia or paraphyses, 
developing in succession from the base teliospores which become 
free and add to the column basipetally; teliospores not catenulate, 
younger spores wedged in between the older ones and adhering lat¬ 
erally to one another, two-celled, pedicellate, yellowish-brown, 
slightly angular due to lateral compression, very slightly or not con¬ 
stricted at the septa, measuring 30-44 X 20-27.5 /a, epispore un¬ 
equally thidcened, between 3-6 ft, smooth, with a single distinct 
germ pore in each cell; pedicel hyaline, 112-137 /a long, 3-4ft 
broad at the apex and gradually tapering off into a fine point at the 
base; teliospores germinating immediately at matunijr; promyceliiun 
external, four-celled and recurved, sporidia globular, hyaline, 
measuring 8-10 /a in diam. 
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Hab. on the leaves of Liisea sp., Sontikoppa Road, Mercara, 
Coorg, South India, 26-3-1946, 1^. M. J. Thirumalachar, Thiru- 
malachar 1300. Type deposited in the Herb. Crypt Ind. Orientalis, 
New Delhi; Imperial Mycological Institute, Kew, England, and in 
the Arthur Herbarium, Purdue University, Lafayette, Indiana, 
U. S. A. 

In conclusion the writer wishes to express his deep sense of grati¬ 
tude to Rev. Dr. H. Santapau, Professor of Botany, St. Xavier’s 
College, Bombay, for kindly rendering into Latin the diagnoses of 
the genus and species and to Dr. L. N. Rao, Professor of Botany, 
Central College, Bangalore, for kind encouragement. This por¬ 
tion of the work was carried out by the writer as a Research Fellow 
of the University of Mysore. 

Dept, of Botany, 

Central College, 

Bangalore, Indta 
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EXPLANATION OF FIGURES 

Fig. 1. Showing the spore columns on the lower surface of the leaf, nat. 
size. Fig. 2. Photomicrograph of the spore column slightly crushed X 
about 100. Fig. 3. Photomicrograph of Ihe sorus X about 100. 

Fig. 4. Section through the teliuai showing the development of the 
spores X 200. Fig. 5. Germinating teliospore with external 4-celled pro¬ 
mycelium and sporidia X800. Fxg. 6. Showing the arrangement of the 
teliospores in the column X '400. Figs. 7 to 9. Showing the stages in the 
development of the teliospores X 600. 



TWO NEW SPECIES IN THE AGARICALES 

Rolf Singer 

Rhodocybe Maire was originally proposed for species with pink, 
rough spores, and cystidia. The cystidia later (Singer, Lloydia 5: 
no. 1942 and Ann. Myc. 51: 89. 1943) were found to be 
pseudocystidia, i.e,, cystidioid prolongations of the lactiferous sys- 
teih into the hymenium. In the same papers it was stated that 
Rhodocybe has clampless hjrphae. Though the genus Rhodopaxil- 
lus Maire was generally believed to have clamp connections, it has 
been shown (Lloydia 5: 110. 1942) that no clamps occur in 
Rhodopaxillus nuciolens. After a careful check upon all species 
and specimens available, it appears that all species of Rhodopaxillus, 
section Nitellini Sing, and section Decurrentes Konrad & Maublanc, 
lack clamp connections, and according to Kiihner, they have binu- 
cleate spores. This and the incrusting pigment encountered in 
all these species as well as in Rhodocybe caclata show that they 
differ from species of the latter genus merely in lacking the pseudo¬ 
cystidia. On the other hand, the typical species of Rhodopaxillus 
have intracellular pigment, constant clamp connections, and ac¬ 
cording to Kiihner (Bull. Soc. Linn. Lyon. Sept, et Oct. 1945, nos. 
7 et 8, p. 160-169), uninucleate spores. It appears, therefore, that 
the genus Rhodocybe should be emended. As emended it would 
consist of the sections Nitellinae (Sing.), Decurrentes (Konr. & 
Maubl.) and Genuinae Sing. (= Rhodocybe sensu original!). In 
South Florida a species of the Nitellinae has been found which 
differs from Rhodocybe nitellina (Fr.) Sing. comb. nov. [Rhodo¬ 
paxillus nitelliniis (Fr.) Sing.] as well as Rhodocybe nuciolens 
(Murr.) Sing. comb. nov. {Melanoleuca nuciolens Murr.) in hav¬ 
ing narrower and closer lamellae, clitocybeoid habit and less pig¬ 
ment, and it also differs from R. nitellina in having slightly smaller 
spores. It is possible that this new species whi^ is designated 
Rhodocybe alutacea nob. is too close to one of Maire’s Afri(;^n va¬ 
rieties of Rhodocybe truncata^(Schaeff. ex Fr.) Sing. comb. nov. 
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(Rhodopcdcillus truncatus (Schaeff. ex Fr.) Maire), viz. var. 
maureianica or var. subvermiculairis, but in this case I would not 
consider them conspecific with R. truncata. 

Rhodocjrbe alutacea Sing. spec. nov. 

Pileo gilvulo (“light pinkish cinnamon’* Ridgwayi ad marginem extremum, 
ceterum inter “pinkish cinnamon” et “cinnamon buff”) in statu humido, 
hygrophano, pallidiore vd albo in statu sicco (inter “pale pinkish buff” et 
“pinkish buff” vel pallidiore), levi vel substriatulo prope marginem, sericello 
vel subglabro, glabrescente, convexo, umbilicato, 25-35 mm. lato; cuticula 
consistente ex hyphis filamentosis, defibulatis, pigmento^vix incrustatis, re- 
pentibus.—Lamellis subconcoloribus (“Light pinkish cinnamon”), angustissi- 
mis vel moderate angustis (1-3 mm. latis), confertis vel confertissimis, 
distincte decurrentibus sed subrotundatis ad stipitem; sporis sordide incar- 
nato-hyalinis, ab apice visis rotundato-subangulatis Clitopilorum modo sed 
neque longitudinaliter venulosis nec subcanaliculatis sed verrucis irregularibus 
membrana incrassata formatis exasperatis, saepe collabentibus maturitate, 
ellipsoideis vel ellipsoideo-subangulatis sed a Rhodophyllorum typo longe 
recedentibus, 5.8-7.5 X 3.8-4.5 M; basidiis 22-29 X 6-7 /*, tetrasporis; cystidiis 
nullis visis; tramate regulari, elementis filiformibus, tenuibus, paralldis vel 
subparallelis defibulatis composite. Stipite subconcolori (“light pinkish cin¬ 
namon” R.) vel albo, baud albo in^exsiccatis, sed semper albo ad bMn, sub- 
pubescente vel glabro, glabrescente, villoso ad basin, levi, solido, subaequali, 
23-35 X 2.5-5.5 mm. Came pile! stipitisque alba vel albida; odore farinaceo; 
sapore farinaceo mitique. Methylparamidophenol sine reactione. Ad humum 
sabulosum et ad folia delapsa; solitario in dumetis copiferis destitutis typi 
“low hammock” et “tropical hammock” in Auguste et Septembri mensibus. 
Florida meridionalis Dade Co. Simpson Park F. 67# (FH); Matheson 
Hammock F 674a (FH), F 908, type (FH) ; Highlands Co., Highlands 
Hammock State Park, F 451 (Ft^). 

The Laccarias with l4rge spores and the species with compara¬ 
tively small spores have been studied satisfactorily in the past, but 
there is a group of probably two species with intermediate spores, 
ue,, spores above 10 in diameter and with spines 1.5-2.5long, 
but not reaching 15 /i and more closely resembling those of L. echin- 
ospora Sp^. and L. pumila Fay. We are concerned here with two 
species, one studied in previous papers (Lloydia 5: 102. 1942; 
Mycologia 35: 151» 1943) as L. striatula Peck and Clitocybe 
ohiensis (Mont.) Sacc., the former being a synonym of the latter, 
and the other an undescribed form differing from Laccaria ohiensis 
(Mont.) Sing. comb. nov. (Clitocybe ohiensis Sacc.) in having four 
sterigmata on a basidium and being smaller in an average. Al- 
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though it is true that Lange was wrong in attributing spmiic value 
to the number of sterigmata in the agarics, as has been shown by 
numerous authors, among others A. H. Smith and R. Kiihner in 
Mycenae, it does not appear to me to be desirable to insist that 
the number of sterigmata can never be of specific value. In the 
Laccarias, truly parallel forms (i.e., forms with all characters in 
common excepting the number of sterigmata) have not been ob¬ 
served thus far, and although it is true that there are species with 
usually mixed basidia (1-2-3-4-spored basidia in the same specimen 
in L. amethystina are not rare), and although it is also true that 
the species with large spores are two-spored and those with small 
spores four-spored, there af^pears to be no real parallelism, and 
unless experimental studies show this hypothesis to be incorrect, 
I shall continue to assume that the bisporous forms of the Laccarias 
have become phylogenetically stable and correlated with additional 
small morphological characters that are constant; in other words 
that they have lost their original reversibility, and consequently 
their specific identity with the normal four-spored forms. With 
this reservation made the following fungus is described as a new 
species. 

Laccaria tetraspora Sing. spec. nov. 

Pilco hygrophano, pallide purpurasccnte-rosello in statu sicco, brunneolo- 
^camato vel incarnato-roseo in statu humido, striato in statu humido, sul- 
cato in statu sicco immo exsiccato, glabro vel bbrilloso, pelluci^o, convexo. 
dein applanato centroque depresso, in statu exsiccato umbilicato, saepe in 
statu vegeto etiam umbilicato, 10-20 mm. lato: cuticula paulum distincta, ex 
hyphis jacentibus elongatis efformata. Lamellis incamato-roseis, latis, dis- 
tantibus, adnatodecurrentibus, sports pulveraceis; sporis hyalinis, fortiter 
echinatis, globosis, baud amyloideis, 7.5-14 X 7-13.5 M, plerumque circa 11 
X IOaa, spinis pyramidalibus, 1.5-2.5 M longis; basidiis tetrasporis, 40-50 X 

11.5 m; cystidiis nullis; cheilocystidiis praesentibus sed baud conspicuis; 
tramate admodum regular!, ex bypbis parallelis vel subparallelis elongatis, 
fibulatis consistente. StipHe subconcolori, subglabro, sicco, tomento mycelial! 
atbo baud fortiter evohito, soHdo, aequali, vel base incrassato, 10-30 X 1.5- 

2.5 mm. Gime subconcolori-pallidiore, subfragili, inodora, insipida. Ad mar- 
ginem viarum prope paludes vel prope silvas densas, nec non in silvis pcaedpue 
frondosis ad terram calcio depauperatam, gregatim, Junio usque ad Octobrem 
mensem. In America ad litus Atlanticum dispersa. Maastchusetts, Pros¬ 
pect Hill near Waltham W, G, Farl^ (FH) ; New Yortfe, Adironda^ Mts. 
IV. A. MurrUl “examined for North American Flora** ut L. striatula Peck 
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(NY); Van Cortlvid Park propc N. Y. City, /?. Singer (NY); Florida, 
Highlands Hammock State Park, R. Singer, F 160 (PH), typni; Uruguay, 
Dep. Montevideo, Herter, 1570 (Plantae Uruguayenses Exsiocatae), (FH), 
a much larger, otherwise identical form. 

Farlow Herbarium, 

Harvard Univ., 

Cambridge, Mass. 



MINERAL OIL AS A FUNGUS CULTURE 
PRESERVATIVE 

C. C. Wbknram 

Sherf ^ in 1943 reported on the successful use of mineral oil as 
a preservative of bacterial cultures. Fusarium and Altemaria 
spp. subjected to the same test survived the treatment at least six 
mojUths (extent of test), without any apparent change in mor¬ 
phology. The bacterial cultures maintained their pathogenicity as 
well as their viability. ' 

Corynebacterium sepedonicum {Phytomonas sepedonica), the 
causal otganism of bacterial ring rbt of the potato, is exceedingly 
difficult to maintain in culture. Sherf was encouraged to try min¬ 
eral oil as a preset^tive by several reports in the bacteriological 
literature that liquid paraffin prolonged the life of bacterial cul¬ 
tures on artificial media. The fungous cultures mentioned above 
were carried along in the e3q>eriment. 

The method essentially is as follows: make fresh transfers of 
the bacterial or fungous culture. After these have grown to pro¬ 
duce the growth normally expected of a transfer (10 days) the 
cultures are covered with a layer of sterile mineral oil sufficient 
to extend well above the slant. The tubes are replugged with cot¬ 
ton and held at room temperature. Transfers are made by passing 
a loop through the oil, scooping up a loopful of the colony, with¬ 
drawing the loop and momentarily holding it against the side of the 
tube to drain off the excess oil, and streaking the oil-drained loop¬ 
ful to a new slant. It is assumed that a needle was used for the 
fungous cultures. 

At the time Sherf s article appeared, the writer was ^u»d with 
the problem of maintaining a number of fungous cultures in a com¬ 
mon laboratory refrigerator which-periodically became infested 
with mites. The mineral oil technique looked like a possible solu¬ 
tion to a troublesome and irritating im>blem. 

^ Sherf, Arden F. A method foremaintaining Phytomonas sepedonka in 
culture for long periods without transfer. Phytopath. 33: 330^332. 1943. 
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I Four com pathogens were selected for the experiment: Diplodia 
J^eae, Gibberella seae, Cdchliobolus heterostrophus (Helminiho- 
sporium maydis) and Nigrospora oryzae, Gibberella and Nigro- 
spora were completely submerged, the oil extending, a full inch 
above the tip of the slant. Diplodia and Helminthosporium were 
covered to the extent of the lower portion of the slant. The slants 
of these latter two soon dried away from the test tube leaving the 
too familiar agar chip hanging to the edge of the tube. The fungous 
growth remained glistening with oil and proved easy of transfer. 
The former two cultures retained the normal sl^int of the freshly 
prepared culture. All cultures were retained at room temperature. 

Transfers were made to fresh corn meal agar slants every three 
months. On March 15,1946, these cultures had survived the treat¬ 
ment exactly two years. 

At the end of 15 months the Diplodia and Gibberella cultures 
were used to prepare inoculum for field inoculations. There was no 
evidence of loss in pathogenicity. At the end of 23 months H. 
maydis was used to inoculate seedling corn plants in the greenhouse. 
Abundant infection resulted and the fungus was reisolated ^m the 
seedling leaves. Pathogenicity tests of the other fungi will be con¬ 
ducted during the summer. 

These results have been so encouraging that the writer now 
keeps all his stock cultures under mineral oil. It is hoped that this 
note may encourage a wider use of Sherf’s technique. I shall be 
glad to furnish subcultures of these fungi to anyone interested in 
checking the results herein reported. 

Botany Department, 

The Pennsylvania State College, 

State College, Pennsylvania 



THE CHROMOSOMES OF NEUROSPORA 
TETRASPERMA ^ 

Victor M. Cutter, Jr. 

(with 1 figure) 

A comparison of McQintock’s recent report (1945) on the struc¬ 
ture and number of chromosomes in Neurospora crassa Shear & 
Dodge with earlier studies on this and related species brings out 
the possibility that signihcai^t variation exists in the morphology of 
the chromosomes of this genus. The present widespread interest 
in the physiological genetics of Neiirospora emphasizes the need of 
an intensive cytological confirmation of pertinent genetic data in 
this genus. McCljintock’s study contrasted with other cytological 
investigations on the Ascomycetes may also lead to the conclusion 
that N. crassa is unique among fungi in possessing meiotic chromo¬ 
somes large enough for easy study. However, her results were ob¬ 
tained with smear techniques not available to earlier workers in 
this field, and it is possible that these divergent reports are due to 
the use of different methods of preparation rather than to inherent 
differences in the species themselves. The purpose of this study is 
to investigate another species of Neurospora by similar smear tech¬ 
niques in order to determine whether the reported differences in 
the chromosomes are real or artifactual. 

McClintock has reported a number of strains of N. crassa with 
seven haploid chromosomes. Beadle (1946), on McQintock's 
authority, also cites the haploid number as seven in this species 
whereas Lindegren and Rumann (1938) had previously reported 
its haploid number as six to nine. In the closely related eight 
spored species, N. sitophUa Shear & Dodge, Wilcox (1928) figures 
six haploid chromosomes. Dodge (1927) does not state the chro¬ 
mosome number in the homothallic four spored species tetra- 
spenna Shear & Dodge, but his figures lead to the^cqpclusion that 

^ This work was partially suiumafized before the Microbiological Section 
of the Botanical Society of America at St. Louis, Mo., March 1946. 
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five or six haploid chromosomes were present in the strain he 
studied. G>lson (1934) found six chromosomes in N. tetrasperma, 
while McQintock (1945) on the basis of unpublidied observations 
reports seven haploid chromosomes in a strain of this species. A 
comparison of the figures published by fiiese authors also suggests 
that differences occur in the morphology of the chromosomes of the 
various species and strains. This variability is of some theoretical 
interest since it implies that chromosome number and structure may 
be used as a clue to speciation in this genus. 

N. tetrasperma was chosen to initiate this study because there 
were available for comparison the previous investigations of Dodge 
and Colson. This species is favorable for cytologic work since it 
is homothallic and readily forms abimdant large peritheda with well 
developed asci. No attempt will be made to review the details of 
nuclear behavior throughout the life cycle since these have been ade¬ 
quately described by Dodge and Colson, and no further information 
of this type was obtained. Attention will be confined to the struc¬ 
ture of the chromosomes as revealed in smears. All preparations 
were smeared and stained with aceto-carmine or aceto-o^in by 
the methods of McQintock (1945) and Cutter (1946). The fun¬ 
gus was cultured upon com meal decoction agar or potato-dextrose 
agar made up according to the usual formulas. Peritheda con¬ 
taining asd in all stages of development were fixed and smeared 
seVen to fourteen days after inoculation of the cultures, llie cul¬ 
ture used was obtained from the culture collection of the Depart¬ 
ment of Plant Pathology of tne University of Minnesota through 
the kindness of Mr. C. W. Roane. 

The somatic nucld in the hyphae and conidia of this spedes are 
small and unexpanded (fig. 1 U). Since aceto-carmine does not’ 
stain the spindle substance the chromatic masses stand out clearly 
during mitosis and this stain is very favorable for a study of such 
nudei. The cytologic fixatives and stains cpmmonly used in fun¬ 
gus work cause shrinkage of the chromatin and a clumping of the 
chromosomes in these unexpanded nucld with resulting artifacts 
which have been frequently reported as amitoses. The chromo¬ 
somes in somatic divisions are rarely more than a micron in length 
but they may be counted in properly oriented metaphase figures. 
The six chromosomes are quite uniform in length and configuration, 
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Fig 1. Chromosomes of Neurospora tetrasperma 


but little can be determined about their structure. On the other 
hand the somatic nuclei of the stenle paraphyses and the basal cells 
of the hym^ium are expanded and in these cells metaphase figures 
showing six chromosomes are easily interpreted (fig 1 V), 

After syngamy in the young ascus of N. tetraspenna three nu¬ 
clear divisions occur which result in the formation of eight nuclei. 
Ascospore walls are then delimilRd and two nuclei are incorporated 
in each of four spores (fig. 1 R). Occasionally spore walls are 
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formed at the conclusion of the second division in which case the 
third and fourth mitoses are carried out within the spore membrane 
(fig. IQ). Normally only the fourth mitosis takes place after 
ascospore wall formation. At maturity the ascospores are quad- 
rinucleate and bisexual or homothallic. 

Twelve very slender and somewhat contracted leptotene strands 
may be distinguished as the pres 3 maptic fusion nucleus b^ins to ex* 
pand following syngamy (fig. I C, D). At this time prominent 
masses of chondriosomes are apparent in the tips of the asci and 
these presumably function in the accumulation of the oily materials 
in these regions. The leptotene strands pair rapidly and are so 
closely appressed during the early S 3 maptic period that the doubled 
condition of the chromosomes is difficult to detect. At this time 
also the chromomeres enlarge and the synapsed chromosomes ap¬ 
pear prominently beaded (fig. \ E, F, G). A bouquet arrange¬ 
ment of the chromosomes with the spindle attachment regions 
grouped close to the nuclear membrane (fig. 1 //), is rather com¬ 
mon during the zygotene and early pachytene stages. Two of 
the six pachytene chromosomes are noticeably longer tliSn their 
mates. During their extreme elongation these two chromosomes 
may reach a calculated length of eight to ten micra. This is 
shorter than the lengths reported by McCHntock for the correspond¬ 
ing first and second chromosome in N, crassa* One of these long 
chromosomes serves as the nucleolus organizer and is provided with 
a minute satellite (fig. 1 The remaining four chromosomes 
are quite uniform in lengtli and configuration and in pach)rtene 
they reach a length of four to five micra. At diakinesis there are 
six bivalents and a prominent nucleolus within the nuclear mem¬ 
brane (fig. I J, K). During metaphase or early anaphase the nu¬ 
cleolus drifts out of the nuclear vacuole and is lost in the cytoplasm. 

Centromere position has not been calculated in this fungus. The 
nucleolus is large and frequently obscures portions of the chromo¬ 
somes particularly during the first division in the ascus. No 
heteromorphic chromosome pairs were seen. The prophase chro¬ 
mosomes become shorter in each successive division in the ascus, 
but they maintain their relative configuration. During the third 
division very prominent nuclear beaks or ''spindle horns*' are de¬ 
veloped (fig. 1 P). The structure and function of these is well 
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described by Colson. At the completion of the fourth mitosis in 
the ascospores the nuclei contract rapidly and sink into the tm- 
expanded state. At this time the central body or nucleolus appears 
eccentric within the membrane (fig. 1 S). Shortly thereafter this 
central body is either cast out of the nucleus or loses its chromatic- 
ity, for in the unexpanded condition the nuclei are quite homo¬ 
geneous in appearance (fig. 1 T). 

The results of this preliminary study confirm Colson’s report of 
six haploid chromosomes in N. tetrasperma, and also emphasize 
the fact that chromosome morphology may provide a basis for 
studies on speciation in this genus and related ascomycetes. The 
chromosomes are sufficient^' large for easy study, and they may 
offfer very favorable material for a study of the chromosomal basis 
of homothallism. 

Dept, of Botany, 

Univ. of Minnesota, 

Minneapolis, Minn. 
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EXPLANATION OF FIGURES 

All figures drawn with the aid of a camera lucida at an approximate 
magnification of X 1300. 

Fig. 1, A--B, Syngamy in young ascus hooks. C-D.^ Developing asci 
showing leptotene chromosomes. Stages in ssmapsis. Note bouquet 

arrangement of chromosomes in H, J--K, Diakinesis stages showing six 
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bivalents and nucleolus* In iC the ascus has been crushed and the smdear 
membrane ruptured. L. Metaphase L M, Anaphase I. N, Prdphase U 
late stage. 0. Prophase III. P. Metaphase III, note nuclear beaks. Q. 
Third division stages in abnormal ascus virhere ascospore wall formation 
followed the second nuclear division. R. Fourth divislm stages in normal 
ascus where ascospore wall formation followed third nuclear division. S-T, 
Quadrinucleate ascospores in maturing asci. Note nuclei entering unex¬ 
panded state. U, Multinudcate macroconidia with unexpanded nuclei. V, 
Somatic mitoses in paraphysis. 
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L. O. OVERHOLTS 



702 


Mycolocia^ Vol. 38 , 1946 


Resigned 
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A, F. Blarbblbe 
H. S. CONARD 
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Bernice Sravkr 

News has just been received that both Dr* L. O. Overholts, of Pennsylvania 
State College and DT. D. H. Linder, of Harvard University died on Sunday, 
November 10, 1946. Both men had given freely of their time and energy to 
advance mycology, and both had served as president of our Society. Detailed 
biographical accounts will appear in Mycologia in due time. A. H. Smith. 
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.INDEX TO GENERA AND SPECIES 

New names and the final members of new combinations are in bold face 
type. Mistakes in the spelling of scientific names encountered in the text are 
corrected in the index. 


Acanthocystis 260, 280 
Acaulopage 140; hyatrico^Km 138, 
139,142; lasiospora 137;l^ospora 
135, 136, 142; macrospora 16; 
marantica 16; tetraceros 134, 136, 
137 

Acetabularia 286 

Achlya 105, 554; dubia 563; flagcllata 
103, 106 

Acrotheca 436, 439 
Actinomyces 595, 606,607; bovis 218; 
griseus 596, 607; hominis 214, 217, 
218; scabies 607 ; 

Actinonema rubi 570 
Aecidium 683 

Agaricochaeic 290, 297; mirabilis 290 
Agaricus 241, 247, 248, 252. 263, 264, 
279, 291, 297; acetabulosus 286; 
campestris 247; centunculus 264; 
cinchonensis 186; clypeatus 257; 
equestris 259; flavovirens 259; 
foenisecii 287; hilaris 285; lignicola 
514, 518, 519; lividus 257; luteo- 
virens 259; mutabilis 505; oslreatus 
. 250; parkensis 262; pellospermus 
287; phalloides 248; phellospermus 
287; pluteus 256, 257; podeces 274; 
poderes 274; podileus 274; semi- 
lanceatus 265; trachodes 274; vac- 
cinus 268, 269; vaginatus 249; 
velulinus 281, ,287; vemalis 514, 

* 518,519 

Agrocybe 246, 262, 278, 279, 284, 297, 
501 

Albugo bliti 103 

Alcuria fuscocarpa 474; marchira 474 
Aleurodiscus amorphus 541 
Allomyces 91, 92, 101, 102; arbuscula 
91,93, 97, 101, 102 
Alnicola 246, 279 
Allernaria 691 

Amanita 248, 297; bulbosa 248; 

citrina 248; livida 249; vaginata 249 
Amanitopsis 268, 297; vaginata 249, 
268 

Androsaceus 280, 297; rotula 280 
Anellaria 275, 297; separata 275 
Annularia 267, 297; Fenzlii 267 
Ansatospora 62; J^omi 62; macro- 
spora 63 

Anthostoma atrofuscum 668 
Aphanomyces 103, 105, 106 
Apiocarpella 150, 307; (sp.) 146, 168: 
HedyMui 307, 311, .1^0; macrospora^ 
.K)6, 330 


Apiospora 150; Montagnei 150 
Apiosporella 150,307; alpina 146,148, 
169, 308, 319; macrospora 306, 308; 
Mimiili 146, 150, 169, 323; rhodo- 
phila 150; sepincolaeformis 150 
Aposphaeria 322 
Apostemidium 548 
Apus 251, 297; alneus 251 
Armillaria 245, 259, 283, 297; luteo- 
virens 245 

Armillariella 276, 297; mcllea 276 
Arthrobohys 21; arthrobotryoides 4; 
dactyloides 10, 17; cntomopaga 20; 
oligospora 2, 4, 8, 17, 21 
Articulariella 342; auranliaca 342 
Ascobolus 639,640,642, 645, 646, 648, 
650, 651; carbonarius 645, M6, 648, 
650; citrinus 649, 651; equinus 649; 
furfuraceus 649; geophilus 646-648, 
650; glaber 647, (&9; immersus 647- 
650; Leveillei <^9; magnihcus 644, 
646, 648-651; pusillus 640, 645, 
646; •accoboloioec 640-642, 644- 
646; stercorarius 647-651; slro- 
bilinus 649, 651; viridis 646; viridu- 
lus 649; Winter! 642, 649 
Aschochyla 312, 342; Fraserac 311, 
312;ialici8 342 

Ascodesmis microeoopica 649; nigri¬ 
cans 699 

Ascomycetella auranliaca 342 
Ascophanus aurora 649, 651 
Aspergillus 456; fumigatus 2t5; glaii- 
cus 125; niger 214, 215; Sydowi 215 
Asterella rubi 570; rubi var, rhoina 
570 

Asterina 527; aspersa 568; lorantha- 
cearum 527; loranthicola 527; pho- 
radendri 527; phoradendricola 525 
Asterinella 527; puiggarii 576 
Asteroma rubi 570 

Asterophora 253, 254, 297; lycoper- 
doides 253 

Asterophlyctis sarcoptoides 103, 106 
Astrosporina 282, 285, 297; praeter- 
visa 282 

Atylospora 287, 297 ' 

Auricularia 540 

Bagnisiella palmarum 184, 186 
Bagnisiopsis 348; ordlana 348; puy- 
ana 348; lijuceitsis 348 
Battarrea guicciardiniana 624;.lacini- 
ata 622, 629 




708 


Mycologia, Vol. 38, 1946 


Bdellospora helicoides 16 
Belono^is 548 
Blastocladia strangulata 101 
Blastomyces dermatitidis 215, 217, 
219 

Bolbitius 257, 297; fragilis 257 
Boletinellus merulioid^ 113 
Boletus flavimarginatus 113; illudcns 
113 

Bocnbardia lunata 648, 651 
Bonordoniella 328 
Botrvoides monospora 436 
Brachysporium 164 
Brenciclea Sisyrinchii 198 
Bulgaria melastoma 182-184; nigrita 
474; ThwaitesU 182, 183 
Bulgariella nigrita 474; pUlla nigro 
olivacea 474 

Byssosphaeria cuticularis 667 

Calathinus 260, 278, 283, 297; hypno- 
philus 278 
Calocvbe 259 

Calothyrium 565, 576; aspersum 568 
Calyptospora 494; goeppertiana 477, 
492, 493, 495 

Camarophyllus 270, 297; pratcnsis 
270 

Candida 216; albicans 215, 217, 218, 
229; krusei 215, 217, 218; para- 
krusci 215, 217, 218; pscnidotropi- 
calls 215, 217, 218; tropicalis 215, 
217, 218 

Canlharellub 248, 254, 297; aplorutis 
256; ciliarius 248 

Catabotrys 186; deciduum 184, 185; 
palmarum 184 

Catinella 473; nigro-olivacea 473,475; 
olivacea 474 

Cenangella 364, 402; Fiaxini 399,402, 
428 

Cenangium 353, 354, 369,, 371, 393, 
413, 422; Ariae 3^1, 392, 428; bal- 
sameum 376,* 377, 428; balsameum 
var, abietinum 376, 377; bicolor 
389, 428; Cerasi 353, 354, 365, 428; 
Cerasi Padi 371, 387; dichroum 
389, 428; Ellisii 423, 428; epi- 
sphaeria 415, 428; fallax 388, 428; 
ferruginosum 421, 428; Fraxini 399, 
402, 428; hypodermium 370, 371, 
428; inconslans 391, 428; mollius* 
culum 372, 426, 428; Peckianum 
380, 381, 428; polwonium 421; 
populinum 422, 428; pcmulneum 
422, 428; Prunastri 371, 389, 406, 
428; Prunastri fi rigida 406; quer> 
cicolum 418, 428; rigidum 406, 428; 
Srhweinitzii 422, 428; subnitidum 
391-393, 428 

Ceratostoma spurium 406, 428 
Ceratostomella 76; Ulmi 192 


CcrcoBporsL 63, 453; Bromi 61; Galii 
308; llfuaticIcoUi 343; lonchooupi 
532; racemosa var. Ambrosiae 453 
' CercoBporella 63 
Chaetomium 553 

Chaetoseptoria 530; vignae 530; wall- 
manii 530 

Chaetospermum 187 
Ch^^ljmmota 275, 297; campanulatus 

Chamaeceras 289, 297; androsaceus 
289 

Chardoniella 684, 686 
Chilonia 274, 297 

Chlam\^pu8 619, 620, 625-629; 
amblaicnsis 620, 622, 624, 628; 
clavatus 620, 624, 628; meyenianus 
82, 179, 620, 621, 623-626, 628 
Chloroscypha juniperina 417, 428 
Chondrop^ium 355; hystricinum 
385, 428 

Chrysomyxa 488 

Chytriomyces 103, 105, 106, 108; 
appendiculatus 103, 106; aureus 
103, 106, 108; hyalinus 103, 104, 
106, 108 
Ciboria 422 

Cilicxrhorella 335; bambuaarum 335, 
338 

Ciiiospora 187, 190, 201; afMda 188 
190, 192, 201; gclatinosa 187 190, 
192 

Cionolhrix 684 
Cladosporium 436, 439, 449 
Clarkemda 289, 297; p^eres 289 
Clalhrococcum 328 
Claudopus 267, 268, 295-297; byssi- 
sedus 267, 269; variabilis 267, 288, 
677, 678 

Claviceps Paspali 186 
Clitocybe 241, 250, 260, 267, 269, 277, 
297; infundibuliformis 260; laccata 
260; nehularis 260;* <xlora 260; 
ohiensis 688 

Clitopilus 250, 261, 288, 297; pninuliis 
261, 288 
Clypeolum 584 
ClypeuB 282, 285, 2^ 

Coccidioides inimitiKl7 
Cochliobolus heterostrophus 692 
Ccx:hloncma 120, 140; agamum 122, 
125, 129, 131-133, 138, 141, 142; 
curyblastum 121, 123, 126; megalo- 
somum 121, 123; pumilum 132; 
symplocum 121, 123, 127, 132 
Coleroa Chaetomium 340; Chac- 
tomium var, amcricana 340 
Collelotrichum destructivum 37, 39; 

graminicolum 524; Lilii 199 
Cmlybia 249, 250, 260,297; butyracea 
260; dryophila 260; csculenta 260; 
lacerata 260; longipes 260; macu- 
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lata 200; myosura 260; radicata 
260; veluttpes 260 
Conidiobolus 200, 201 
Coniothyrium Samhuci 308 
Conocybe 273, 284, 291, 292, 297, 507 
Cc^inarius 279, 297; campanulatus 

Coprinelhis 275, 297; deliquescens 275 
Coprinopsis 275, 297; Friesii 275 
Coprinus 253, 275, 297; coma tus 253, 
275; ephemcrus 287; tonientosus 
287 

Cordieriies 671; guianensts 671 
Corniola 253, 297; lubata 253 
Cortinaria 253, 255, 294, 297; violacca 
253. 

Cortinanus 241, 253, 255, 286, 290, 
294, 296, 297; castaneuh 288; vio- 
laceus 255 ^ 

Cortinellus 259, 268. 277, 293, 297; 
flavovirens 240 

Cortiniopsis 281, 297; lammabundus 
281 

Corynebactorium scpedonicum 691 
Creoneclria 668; atmfusca 668 
Crepidopus 250, 261, 289, 294, 297; 
ostreatus 250 

Crepidotus 264, 294, 297, 503, 522; 
Dussii 521, 522; Hammeus 522; 
mollis 264 

Crinipellis 282, 297; stipitaria 282 
Cronanium 679, 681, 683-685 
Crossopsora 681 

Crvptococcus 216; ncoformans 215, 
217,218 

Cryptosporiopsis 397, 411; versi- 
formis 359, 428 

Cryptosporium 355; brunneo-viridc 
3^ 428 

Cycledum Cerasi 365, 428 
Cylindrosporium 308, 309; consocia- 
tum 310; Fraserae 309; spiraeico- 
lum 309; vcratrinum 530 
C\'matella 282, 297; inarasmioides 
'282 

Cyphclla cupulaeformis 186 
Cyphcllopus 286, 297 
Cystoderma 283, 297, 503 

I)acr>'myces 538, 540-543; deliqucs- 
cons 541; minor 5v39, 541; puncti- 
formis 542 

Dactylaria brochopaga 10, 17; Can¬ 
dida 9, 10; haptospora 17, 18 
Dactylclla 21; asthenopaga 17; bem- 
bic^es 10; Icptospora 9, 17; lysi- 
paga 9, 10; passalopaga 17; tylo- 
paga 121 

Daldinia vernicosa 186 
Dasyobolus immersus 647 -650 
Deconica 268, 274, 279, 297, 502-504, 


514, 517, 519; acutiuscula 518; 
atrorufa 274 
Dclacroixia coronata 181 
Delicatula 283, 297 
Dendrophoma fusispora 406, 428 
I>cndrosarcus 289, 297; nigrescens 289 
Dermatea 352, 354, 408, 427; accrina 
427; bicolor 427; carpinea 354, 
Cerasi 354; Cerasi /. pycnidifcra 
368; episphaeria 415; fascicularis 
354; fissa 354; furfuracca 354; Padi 
354; Prunastri 354; purpurea 354; 
rubiginosa 354; tiliacea 354 
Dermatella 372, 396, 397, 408; Fran- 
gulae 396, 428; Fraxini 402, 428; 
Hamamelidis 394, 396, 428, 431; 
horiorum 371, 372, 420, 428; Pru¬ 
nastri 406, 408, 426, 428; Pumi- 
lionis 549 

Dermaleopsis labacina 424, 428 
Dermea 351-359, 361-364, 366, 369, 
372, 374-376, 378, 379, 381-384, 

386, 387, 392, 393, 395-400, 402- 

404, 406, 411-426, 428, 431; abie- 
tina 378, 412, 428; acericola 412, 
428; acerina 355, 356, 358. 359, 

362, 365, 409, 411, 412, 428, 431; 
acicola 412, 428; Alni 413, 428; 
amoona 413, 428; Ariac 357, 362, 

363, 365, 391-394, 412, 428, 431; 

atra 413, 428; aureo-tincta 413, 

428; australis 413, 428; balsamea 

355, 356, 361, 363, 364, 376-378, 

385, 412, 428, 431; Betulae 374, 

413, 428; bicolor 357, 362, 36.?, 

365, 389, 394, 412, 428, 431; 

blunienaviensis 413, 429; Brenck- 
leana 389, 390, 429; brunneo- 
pruinosa 413, 429; caespitosa 413, 
429; carnea 413, 429; carpinea 413, 
429; Cenangium 413, 423, 429; 

Cerasi 352, 353, 355-358, 362, 364, 
365, 369-372, 374, 378, 385, 389, 
391, 407, 408, 412, 422, 425, 429, 
431; Chionanthi 357, 359, 361, 365, 
397. 399. 403, 412, 429, 431; cinna- 
momea 414, 429; conigena 414,419, 
429; constipata 414, 429; Corni 

414, 429; corticola 414, 429; Coryli 

414, 429; Crataegi 414, 429; cra- 
Uegicola 414, 429; Craterium 414. 
429; crypta 415, 429; cucurbitaria 

415, 429; Cyd<miae 415, 429; di- 
morpha 415,'429; disscpta 415, 429; 
dryina 415, 429; endoneura 415, 
429; Eucalypti 415. 429; cucrita 

416, 429; Fagi 416, 429; fascicularis 
416, 429; f^rtuginea 416, 429; 
fk*icola 416, 429; fissa 416, 429; 
flavocincrea 416, 429; Frangulae 
396, 416. 429; Fraxini 399, 401. 
429; fumosa 416, 429; furfuracca 
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416, 429; fwlspora 374, 376, 416, 
423, 429; Hamamelidis 355, 357, 
358, 363, 365, 394, 396, 397, 399, 
412, 429, 431; heteromera 416; 
HoughtonH 371, 372, 417, 429; 
inclusa 417, 429: juniperina 417, 
429; Kalmiae 417, 429; laricicola 

417, 429; libocadri 356, 357, 361, 

365, 382, 385, 387, 412, 429, 431; 
lilacina 417, 429; livida 417, 429; 
lobata 417, 418, 429; macrospora 

418, 429; Magnoliae 418, 429; 

micro^ra 404, 418, 429; micula 

419, 429; minuta 419, 429; mollius- 

cula 356, 362-364, 372, 378, 385, 
406, 412, 416, 429, 431; Mori 419, 
429; mycophaga 419, 429; myrtil- 
lina 419, 429; nectrioides 419, 429; 
nodulariformis 419, 429; oiivacea 
371, 372, 382, 419, 420, 429; 

olivascens 420, 429; C^onidiB 420, 
429; Padi 357, 361, 362, 365, 369, 
370, 387, 408, 412, 429, 431; 

pallidula 420, 429; palmicola 420, 
429; parasitica 421, 429; Peckiatia 

356, 363, 365, 380-382, 385, 412, 
429, 431; pelidna 421, 429; phyl- 
lophila 421, 429; Piceae 421, 429; 
piceina 357-359, 362,365,404,406, 
412, 429, 431; Pini 406, 421, 429; 
pinicola 357-359, 361, 305, 403, 
406, 412, 418, 429, 431; polygonia 

421, 429; populina 421, 429; popul- 
nea 422, 429; {Hiiinosa 422, 429; 
Pseudoplatan i 422, 429; Prunastri 

357, 3*, 362, 364, 365, 369-372, 
389, 406, 412, 429, 431; puberuia 

422, 429; pulcherrima 371, 372, 

422, 429; pulchra 472, 429; pul- 
veracea 422, 429; purpurascens423, 
purpurea 423, 425, 429; quert.ila 

423, 429; radulicola 42 j, 429; 
rhabarbarina 423, 429; Rhodo- 
dendri 423, 429; rhododcndricola 
423, 429; Rickiana 423, 429; Rosae 

423, 429; rosella 374, 376, 423, 
429; Rubi 424, 429; rubiginosa 424, 
429; rufa 424, 429; Sabalidis 424, 
429; seriata 424, 429; simillima 

424, 429; sparsa 424, 429; Spiraeae 

424, 429; stegioid^ 424, 429; 
Sydowii 424, 429; Syringae 424, 
429; tabacina 424, 429; tetraspora 

425, 429; tijucensis 425, 429; tilia- 
cea 425, 429; TuUumei 357, 359, 
365, 399, 403, 412, 429, 431; 
turicensis 425, 429; Ulicis 425, 429; 
Ulmi 425, 429; umbrina 425, 429; 
vemicosa 371, 425, 429; versi- 
formis 425, 429; Viburni 355-357, 
363, 365, '385, 412, 429, 4311 
vibumicola 423, 425, 429; viridis 


425, 429; Xanthoxyli 425, 429 
Dermocybe 286, 297; cinnamomea 
286 

Desmopatella 328 
DIachorella 335 

Diatfype 664, 665; albopruinosa 664, 
666; disciformis var. macrospora 
665; durieui 665; sehariana 664 
Diatrypella discoidea 151 
Dictyooephalos 619, 628, 629 
Dict^us 270, 279, 291, 297; retirugis 

Dictyopanus 290, 297 
Didymella 150,' 167; CaatiUeJaa 151, 
169; Delphinii 150; eupyrena 150; 
exigua 152; nivalis 150 
Didymopsora 683 
Diobotryon morbosum 583 
Diplodia 311, 692; clematidea 310; 
Clematidis -310; polygonicola 310, 
311; zeae 692 
Diplodiella 315 

Diplodina 308, 311, 312; attenuata 
3ll, 330; Fraserae 311 
Discosia acuta 314 
Dochmiopus 280, 297; variatiilis 280 
Dothichiza Sorbi 393, 429 
Dothiora 393 

Drosophila 242, 243, 266, m, 297; 

Candolleana 279 ^ 

Dryophila 278, 297; mutabilis 505; 
squarrosa 278 

Durandiella 381, 402; Fraxini 402, 
429; Nemopanthis 381, 429 
Durella atra 423, 430 

Eccilia 262, 278, 295-297; parkensis 
262 

Elsinoe 65-67, 220, 223, 225,450,452, 
463-4^, 471; australis 470, 471; 
Bitaaspisitiaaa 222, 223; cinna- 
xnomi 470-472; Fawcetti 65; Hans- 
fordi 221, 223; piri 450-452; puar- 
toricenais 65, o6; •eift>aiiiae 465, 
467, 471, 472 

Encoelia 354, 413, 415, 416, 418, 420- 
425; fascicularis 416|» 430; furfura- 
cea 416, 430; h«teromera 417; 
siparia 425, 430; tiliacea 425, 430 
En^botryella 328, 329 
Endobotryon 328 

Englerulaster 527; phoradendricola 
525 

Entoloma 257, 261, 278, 282, 295- 
297; lividum 261 
Entomophthora virescens 181 
Entyloma 340, 453, 454; Composi* 
tarum 453; hydrocotylis 339, 340; 
trifonellae 525 

Eutypella 665; sheariana 664-666 
Ephemerocybe 287, 297 
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Epidermophyton floccosum 215, 216, 
218 

Euamanita 248 
Eudermatea 408 
Eutylostoma 82 
Exosporium Leucaenae 199 

Fiatulina hepatica 341 
Flammopsis 284, 291, 297; lubrica 284 
FlammuU 263, 264, 271, 278, 279, 
284, 28$, 291, 296, 297, 502-504, 
521-523; alnicola 284, 285; apicrea 
284, 285; azyma 263; flavida 263; 
gummosa 263; lenta 512; marginata 
285 

Fonsecaea 448; Pedrosoi 436; Pe- 
drosoi vat, Cladosporioides 436; 
'Pedrosoi var. Cladosporium 440, 
442, 443, 445-449; Pedrosoi wor. 
communis 436; Pedrosoi vd. Phi- 
alophorica 436; Pedrosoi var, typi¬ 
ous 436, 439, 449 
Fulvidula 262, 271, 501 
Fungus 262 

Fusarium 455, 462, 535, 536, 538, 691; 
solan i 538 

Fusicoccum 355; cryplosporioides 
401, 430 

Fubispora 283, 297 

Galera 264, 268, 273, 291, 292, 297, 
523; hypnonim 264; ravida 519; 
tenera 2M 

Galerina 264, 268, 273, 278, 279, 291, 
292, 297, 504, 521; lenera 292; mar¬ 
ginata 285 

Galerula 273, 292, 298; pityria 273 
Galorrhcus 243, 254, 298; deliciosus 
254 

Gambleola 683 

Gelatinosporium 355, 378; abietinum 
355, 356, 376, 378, 430; fulvum 356, 
372, 430 

G<K^talum 260, 280, 298; petaloides 

G^phila 279, 298; aeruginosa 279 
Gibberella 692; zeae 692 
Gloeophyllum 256 

Gloeosporium 103, 355; pirinum 452 
Gloeotulasnella pinicola 543-546 
Glyptospora 287, 298 
Gnomonina 152, 153 
Godronia 416, ^8 

Gomphidius 113, 255, 288, 298; 

foliiporus 113; glutinosus 255 
Gompnos 288, 298 

Gomphus 254, 280, 288, 298; ctavatus 

Gorgoniceps 417, 548, 553; aridula 
54^550; confluens 549, 550, 551;^ 
dinemasporioides 553; iowensis 549, 
550, 552; jamalcenait 549, 552; 


ontariensis 548, 550; Pumilionis 
548, 549 

Granularia 544; castanea 543 
Guignardia 47, 50, 152, 153; Bid- 
wellii 49, 153; Camelliae 341; 
Si^bU 152, 170; Rhodorae 40, 41, 
48-50; Vaccinii 49 

Gymnocybe 271, 291, 298; abrupta 
272; muricella 272; Weinmannii 271 
Gymnogomphus 288, 298 
Gymnopilus 262, 271, 272, 278, 284, 
285, 291, 298, 501, 523; limiiritiae 
271; picreus 271; Tammii 272 
Gymnopus 249, 298; purus 249 
Gymnosporangium 683 
Gynoxis 684 
Gyrodon proximus 113 
Gyrophila 277, 293, 298; equestris 277 
Gyroporus roseialbus 114; subalbellus 
114 

Hadrotrichum 531; globiferum 531; 

pirinum 452 
Haplothecium 153 
Harposporium anguillulae 4 
Hebeloma 263, 273, 279, 298, 503; 
fastibile 263 

Helicobasidium inconspicuum 631, 
632 

Helicogloea 630, 633, 635, 637; aiirea 
631, 635, 638; caroliniana 631; con- 
torta 630, 634, 637; graminicola 
631; inconqiicua 631, 635, 638; 
indica 630, 631; intermedia 631, 
636; Lagerheimi 631, 632, 636; 
longiqiora* 631, 634, 638; pinicola 
6^, 632, 634; sphaerospora 630 
Helicosporium aureum 544 
Helbmyces 251, 252, 258, 295, 298; 

elegans 258; foctidus 251 
Helnunthosporium 692; maydis 692; 
Ravenelii 200 

Helotium atrosubiculatum 187 
Hemicybe 271, 298; ursina 271 
Hendersonia 60, 154; aricola 312; 
crastophila 55; pinicola 312, 330; 
simplex 60 

Herpotrichia quinqueseptata 154 
Heteropatella 314, 327; alpina 314; 
umbilicata 145, 146, 313, 314, 327, 
328 

Heteropeziza 328 
Heterosphaeria 314 
Hexajuga 261, 288, 298 
Hiatula 258, 281, 289, 298; Benzonii 
258 

Histoplasma capsulatum 217 
Holwaya 236; g^ntea 237 
Holwayella 236 

Hormodendrum 4r36, 439, 449; (xun- 
pactum 215,217, 218; Pedrosoi 215, 
217, 218 
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Humaria fuacocarpe 474; marchica 
474; olivaoea 474 

Hyalopsora 494, 497; aspkHotua 477, 
492-497, 499; Cheilaathis 341 
Hydrocybe 270, 286, 298; dectfHens 
286 

Hydropus 227; frater-nigvr 227; mar- 
ginefius 227; Sabalis 227 
Hygrocybe 270, 286, 298; miniata 270 
Hygropnorua 249, 255, 281, 298; 

ebumeus 255; taetus 186 
Hylophila 278, 279, 298; fastibilis 278, 
279 

Hymenogloea 290, 298; RJofrioi 290 
Hypholoma 246, 265, 266. 272, 274, 
279, 298, 502, 523; Candolieanum 
246, 265; fascicuiare 246; olym- 
pianum 502; subochraceum 502 
Hypocrea Icnta 186 
Hypodendrum 262, 263, 298 
Hypodermella 154, 155, 169; acicola 
154; concolor 154, 164, 169, 312; 
montivaga 154; sulcigena 154, 312 
Hypomyces candicans 186 
Hyporhodiiis 282, 298; lividus 282 
Hypoxylon 184, 200, 668; deciduum 
184; Holwayi 236; subiculosum 666, 
667 

Inocybe 266, 282, 285, 298; geophylla 
266; heMomoides 226; piaetervisa 
285 

Inolonia 290, 298; violaceus 290 • 

Ibaria arbuscula 669, 670 
Isotexib 220 

Kellermania 313, 314; alpina 313; 
rercosperma 313, 314; polygon! 
313; Kumicis 313, 314; Sisyrinchti 
343; yuccagcna 313 
ICemia 679, 684; Laoricda 680, 682, 
684, 685 

Kuehneromyces 504; depauperatna 
504-506, 513,- 514; mutibi& 504- 
506. 508-510, 512-514, 516, 518; 
rostratns 504-506, yo, 511, 513, 
514, 518, 520; vMiiibl 504-506, 
509, 514, 515, 519, 520; vemalis/. 
amara 519, 520; vemalis/. maifi- 
nella 520; vcrnalis /. typica 519, 
520; vemalis/. variabilis 520 

I.accaria 250, 260, 276, 282, 298, 688, 
689; amethystina 6^; echinospora 
688; laccata 276; ohiensis 688; 
pumila 688; stria tula 688, 689; 
tetraapafa 689 

Lachnocladium semiveslitum 186 
Lacrvmaria 280, 281, 287, 298; velu- 
tiiia 280 

Lactaria 281, 298; deliciosa 281 
Lactariolla 281, 298; lignyota 281 


' Uctartus 243, 252, 254, 281,289, 298; 
deliciosus 252 

Lactifluus 289, 298; deliciosus 289 
Laestadia 152, 153; alnea 153; Rho- 
dodendri 48; Rhodorae 46-48, 50 
Laestadiella 153 
Lasiosphaeria racodium 669 
Lataropaltia 337, 338; bamboaarttm 
337 

Latsinaea 289, 298; pascua 289 
Lecantdion acericoium 409, 430; 

Hamamelidis 394, 430 
Lemalis rufo-olivacea 474 
Untinelltts 270, 271, 283, 298; 

cochleatus 270 

Lentinus 254, 257, 288, 298; coch- 
leatus 283; conchatus 257; lepideus 
254 

Lentispora 287, 298 
Lenzites 256, .298; beUilina 256 
Lepiota 249, 281, 283, 284, 289, 298, 
500; amianthina 283; aurea 249; 
caudicina 249; clypeolaris 249; 
colubrina 249; granulosa 249; hel- 
vola 249; poly nieces 249; procera 
249; sistrata 283; squarrosa 249 
Lepista 241, 266, 267, 269, 298; 
Alcxandri 266, 267; gilva 269; 
iruncata 266, 267 

Lcptoglossum 270, 291, 299|imu&ci- 
genum 270 
Leptomitus 554 

Leptomyces 258, 298; lignifraga 258 
Leptonia 261, 278, 295. 296, 298; 
anatina 261 

Leptophyma autantiacum 342 
Le^oporus albidus 657; destructor 

Lcptosphaeria 146, 147, 155; dolio- 
foides tiof. Cirsii 324; Erigerontis 
146: dustbin^ 324; juncicola 155 
Leptoscroma longissimum 343; Lapini 
314, 330 

Lcptotus 270, 279, 291, 298; retirugis 
270, 298 

Leucocoprinus 281, 289, 298; ilavipes 
281 

Leucopaxillus 259 
Limacium 281, 298; eburneum 281 
Locelltna 268, 298; Alexandri 268 
Lophodermium nitens 155 
Lycoperdon epixylon 187 
LyopMum 250, 259, 260, 275, 298; 

leucophaeatum 275 
Lysurus 226 

Macrocystidia 279 

Macrophoma 58, 150, 151, 316, 322; 
Lflli 192, 194; MinmU 322, 330; 
Phlei 61, 64; Tiiclioetoiiii 195, 197; 
Zeae 61 

Macrophomina Phaseoli 195 
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Marasmius 241, 251, 252, 255, 256, 
258, 280, 289. 295, 296, 298; 
foetidus 251, 2d6; rotula 255, 256; 
venoBum 252 
Martiella 462 
Masaarina 167 
Massarinula 167 
Masaeeella 681 

Mastigochytrium 108; Saccafxltae 
103, 105 

Mastocephalus 289, 298; cepaestipes 
289 

Mastoleiicomycea 288, 298; ramenta- 
ceua 288 

Melaleuca 280, 290, 298; vulearis 280 
Melampsora bigelowii 4^, 491 
Mdami^rella 477-479, 494-496, 
499; Cerastii 477-480, 484, 490-499 
Melanobasidium 452; mali 450, 452 
Melanoleuca 259, 290, 298; nUc olens 
687 

Melanospo^ 535, 536, 538; asclcpia- 
dis 538; intema 535-538; rhizopnila 
538 

Melanotus 290, 298, 503, 504, 521, 
523; bambusinuR 290 
Mcliola 528; condafiae 527; rhamni- 
cola 528; scutiae 528 
Melogramma 668, 669; atrofuscum 
66C 669 

Memnoniella 69-72, 74-76; echinata 
69-72, 75 

Merulius 253, 259, 298; aurantiacus 
253 

Metasphaeria 167, 168; juncinella 
155, 164, 170, 316 

Micxmia 348; cr(x*ea 348; pujanae 348 
Micromphale 251, 252, 2^, 295, »8; 

venosum 251 • 

Micropera 355, 356, 361, 378, 381, 
.384, 397, 404, 406, 419; Abietis 378, 
430; caespitosa 356, 430; Cerasi 
365, 367, 430; Cerasi /. major 368; 
Cerasi /. minor 368; Cotoneasiri 
391-393, 430; rryptosporioides 357, 
401, 430; Dnipacearum 355, 356, 
365, 368, 378, 394, 430; fusispora 
407, 430; Nemopanthis 380, 430 
padina 357, «388, 389, 430; roseola; 
367, 368, 4.W; Sorbi 357, 391-393, 
430; spuria 357, 406, 430; Stellata 
380, 430 

Microsporium audouini 217; canis 
215, 216,.. 218; felineum 217; 

gypseum 215, 216, 218 
Microthyriella 577, 582, 584; intricata 
584; rubi 585 

Microthyrium 576; aspersum 568 
Midotus 354 • 

MUesia 497; fructuosa 477, 492, 493, 
495, 496; intermedia 477, 492, 493et 
495; marginalis 477, 492, 493, 495, 


497, 499; polypodophila 477, 495 
Minalntella 111; longifila 111 
Mcdlisia 421 

Monilia albicans 214, 215 
Monomyces 293, 298 
Monosporium apiospermum 215, 217, 
218 

Montagnellina 153 
Morenoella quercina 583 
Mucidula 280, 298; mucida 280 
Mucor corymbifer 215 
Mycena 249, 251, 298; pura 244; 
galericulata 251 

Mycosphaerella 146, 147, 150, 155, 
160, 162, 316; Abietis 165; cocrulea 
161; delphiniicola 161; dolichoqtora 
146, 160, 162, 169, 310; Glycosmae 
159; H^oderme^e 154, 155, 164, 
169; pachyasca 159; Peckii 165; 
Pentstemonis 159; perexigua 163, 
169, 325; pinicola 165; Pin^po 165; 
punctiformis var. Clcmatidis 160; 
Tassiana 145. 146, 156, 160-163, 
165, 169; vitalhina 160; Washing- 
toniae 159; Wichuriana 163 
Myiocopron smilacis 582, 583, 585 
Myriangium 585 

Myrothecium roriclum 199; verru- 
caria 199 

Mvxacium 286, 298; collinitum 286; 

(iquidum 286 
Myxocybe 285, 298 

Nadsonia 534, 547; fulvesc'cns 534, 
536, 537 

Naematoloma 246, 265, 272, 274, 298, 
!)02-504; elongatum 502; oljrmpi- 
anmn 502; suhlateritium 274; sub- 
ochraceum 502 

NacinosphatTa 355; acerina 358, 409, 
411,430 

NaucorU 246, 264, 272. 273. 279, 285, 
298, 502, 519; carpophila 246; 
centunculus 246, 264, 273; effugiens 
246; hilaris 285; lignicola 516, 518, 
520; lugubris 272; praecox 284, 516; 
vernalis 516, 520 
Nectria 667-669; atrofiisca 668 
^ Nectriella Pediculari.s 146, 165 
Nematoctonus 1, 16. 19; haptocladuB 
3, 5, 7,11,13, 15,19, 20, 22. 23, 120, 
133, 138; leiohjTjha 12; Iciosporus 
2, 13, 14; Icptcjsporus 2, 12, 14; 
pachysporus 2, 6, 12-14; tylosponis 
2, 12, 14 

Neurophyllum 254, 280, 298; clava- 
tum 2^ 

Neurospora 648k 651. 693,697; crassa 
693, 696, 697; huophila 693, 697, 
tetrasperma 643, 693-69S, 697 
Nidularia 544; castanea 543-547; pul- 
vinata 547 
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Nigrospora 492; oiytae 692 
Nipt^m dtrinella 374, 376, 430 
Nolanea 262, 278, 289, 295, 296, 298; 
pascua 262 

Nowakowakielia ekfana 106 
Nyctalis 253,254,29B; parasiticus 254 


Obelidium mucronatum 103, 106 
Ocellaria 414, 418, 420, 428; ocellata 
414, 417, 418, 430 
Octojuga 288, 298 

Ompl^ia 250, 260, 277, 278, 298; 
adusta 250; infundibuHformis 277; 
integrella 283; umbellifera 260 
Omphalina 260, 277, 298; epichysium 
2/7; fibula 277; gracilis 277; griseo- 
pallida 277; hydrogramma 277; 
mtegrella 277; maura 277; philo- 
notis 277; rustica 277; scyphoides 
277; umbellifera 277; ventosa 277; 
xanthophylla 277 
Omphalotus 283, 298 
Onchopus 275, 282, 298; clavatus 275 
Oncopus 282, 298; clavatus 282 
Ophiobolua Cirsii 324 
Ophiocladium 63; Hordei 62; pul- 
chella 62 

Orcella 288, 298; obeaa 288 
Oudemansia 276; 298; platensis 276 
Oudemansiella 276, 280, 298; platen- 
sis 276 

Ovularia 58, 63, 531; globifera 531; 
Hordai 63, 64; lupinicoU 531; 
sphaeroidea 531 


Panaeolus 265, 275, 279, 298; ('im- 
panulatus 265 

Panellus 257, 269, 270, 292, 298; 

stypticus 255, 269 
Pannucia 274, 298; noli-tangere 274 
Panus 250, 257, 270, 292, 293, 296, 
298; conchatus 257; torulosus 257 
Papulospora 650 

Patellaria 396; acericola 409, 430; 
applanata 474*; Hamamelidis 394, 
396, 430; himeola 474; olivacea 
474; pulla nigro-olivac6a 474; vio- 
lacea 474 

Patinella applanata 474; Brenckleana 
389,390,430; himeola 474; olivacea 
474; violacea 474 

Paxillus 250, 257, 258, 267, 293, 296, 
298; extenuatus 267; involutus 257 
Peckia 328; montana 328 
Pedilospora dactylopaga 16, 21 
Pellionella 315; tetoiicniia 315, 327 
Penicillium 456 

Perichaena 110, 111; mcttaon 110, 

in 


Peridermium coloradeiase 479, 495 
Pestalopezia brunneo-pruinosa 413, 
• 430 


Pestalotia adusta 199; longi-aristata 
199; vermiformis 199 
PesUlozxia gu^ini 49 
.Pexiza domiciliana 181 
Pezicula 358, 359, 372, 374, 376, 382, 
384, 397, 402, 403, 408, 411, 412, 
414-417, 419, 420, 422, 427, 428; 
aoerkola 412, 427, 430; Alni 413, 
430; alnioola 359, 419,430; amoena 
413, 430; australis 413, 430; 
Betulae 413, 430; caraea 411, 413, 

422, 424, 427, 430; carpinea 413, 
430; cinnamomea 414, 430; citri- 
nella 416, 423, 430; Corai 414, 430; 
Coryli 414, 430; corticola 414, 430; 
Cratatti 430; cr a ta e gic o la 414,420, 
430; dissepta 4l5, 430; dryina 415, 
430; eucrita 412,416,430; Fagi 416, 
430; Frangulae 359, 364, 411, 416, 
425, 430; Houghtonii 417, 430; 
laricioola 417, 480; livida 416, 417, 
430; minuta 419, 430; myrtillina 
419, 4^; pallidula 420, 430; plan- 
tarium 37z, 420, 430; pruinosa 422, 
430; Pumilionis 549; purpurascens 

423, 430; quercina 423, 430; rha- 
barbarina 423, 430; rhododendri- 
cola 423, 430; Rosae 423, 430; Rubi 

424, 430; subcamea 427; viridi-atra 

474 w 

Peziza 354, 369, 553; Ariae 391, 392, 
430; Cerasi 365, 430; Cerasi ^ Padi 
387; dinemasporioides 553; Fraxini 
402, 430; furfuracea 353, 430; 
fusccx:arpa 474; hypodermium 430; 
Johnstoni 433r 430; nigro-olivacea 
473; olivacea 473; Prunastri 406, 
430; tiliacea 383,430; viridiatra 474 
Pezizella optariensis 550 
Pezizicula 408 

Phaeangella Prunastri 406, 430; suh- 
nitida 391, 430 

Phaeocollybia 246, 272, 279, 285 
PhaeoJepiota 262, 503 
Phaeomarasmius 246, 278, 279 
Phaeopezia fuscocarpa 474; marchica 
474 

Phaeoseptoria 55, 63, 316; (sp.) 155; 

SdrpI 315, 330; Urvilleana 52 
Fhellorina 619 

Phialocybe 272, 298; epibrya 272 
Phialophora 436, 439; pedrosoi 217; 

verrucosa 215, 217, 218, 436 
Phlegmacium 286, 298; decoloratum 
286 

Phleospora 309; baccharidicola 529; 

Dodonaeae 199; {ducliea 528 
Phlyctochytrium Aureliae 105, 108 
Pholiota 262, 264, 274, 278, 298, 500- 
504, 513; blattaria 284: malicola 
502; marginata 285, 504, 518; 
marginella 516, 518-520; mustelina 
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2S5; mutabilis 500-502, 504, 505; 
praecox 284; radioosa 285; squar- 
rotta 262,500,501; squarrosoides 501 
Pholiotina 246,262, ^8, 284, 298, 501 
Phoipa 150, 163, 195, 316, 355; (sp.) 
147; Abietis 165; bacilliformis 3i6, 
330; coloradensis 320; fniitpora 

320, 330; herbarum 319-321, 330; 
herbieoU 319, 330; jehma 318, 330; 
Unaariqwra 321, 330; Lophanthi 
320; mlnuta 318, 330; montenegrina 
319; musctcola 196; musconim 196; 
Orthotrichi 196; pallida 39U 430; 
Pediciilaria 319, j 30; polygramma 
199; puldiellicoU 317, 330; Rho- 
dorae 50; aeleiKmhomoidet 322, 
330; Splachni 196; wyomingentii 

321, 330; therophila 165; Malva- 
oearum 199 

Phycomyces 76 

Phyllachora eraminis 60; meaicana 
348 

Phyllachorclla 153 

Phylloporur 281, 298; Pelletieri 281; 
rhoaoxanlhus 113; rhodoxanthus 
subsp, europaeus 272 
Phyllosticla 40, 42, 45. 528; altheina 
528; Arnicac 323; bcrolinensis 50; 
Casaresi 196; decidua 318; hibisci 
528; hibiscina 528; malvmvisci 528; 
maxima 40, 42-45, 47-50; Maximi 
45, 51; Pachyatiiiiaa 323; Pentaste- 
monis 318; Khododendri 42-46, 48, 
50, 51; rhododendricola 49, 50; 
rhododendri-flavi 50; Rhodorae 46; 

. Saccardoi 45, 46, 48, 50; scariolicola 
318; sphaerops^ca 42, 45; ter- 
minalis 42 
^'hyllotopsis 260 

Phyllotus 269, 298; applicatus 269 
Physalacria 630, 633, 636, 637; a^re- 
gata 637; inOata 637; l^n^isii 
637; LattrelUi 636, 638 
Physalospora 49; khododendri 51 
Physarum mc^lospdnim 110 
Physoderma 524; gerhardti 524; hy- 
drocotylidis 339, 340; pamdi 524; 
vagans 340; zeae^mayois 524 
Phytomonas sepedonica 691 
Pilobolus Kleinii 182 
Plectodiscclla 220 

Pleospora 145, 147, 164; (sp.) 146; 
permunda 146, 311 

Plearoflammula 504, 52i'523; Dofsli 
506, 521, 522;fUuiimea522 
Pleuropus 250, 257, 292, 293, 298; 

fomicatus 250 
Pleurote 260 

Pleurotelius 260, 283, 298 
Pleurothyrium longissimum 343 
Pleurotopsis 259; crispa 259; spodvr 
Icuca 259 “ 


Pleurotus 250,260,269,276,280,289, 
292, 294, 296, 298; appltcatus 187, 
251; dryinus 260, 294;lEryngii 294; 
hypnophilus 283; mitis 283; olearius 
285; ostreatUB 260, 261, 280, 289, 
294 

Plicatura 259, 298; Alni 259 
Plochmopeltella 565 
Plochmopeltis 584, 585; intricata 584 
Pluteolus 268, 279, 298; reticulatus 
268 279 

Pluteopsis 287, 298 
PluteuB 256, 282, 298; cervinus 257 
Pocillaria 288, 298; crinita 288 
Polychytrium aggregatum 103 
Polypofus 657, 663; alutaoeus 652, 
653; guttulatus 652, 654, 656-661, 
663; hians 206; maculatus 652; 
rhipidium 290; Bkamaniut 349 
Poria 202, 205, 663, 675; aluUcea 202, 
203; bombycina' 206, 208; carbcmica 
202-204; carnicolor 212; fimbria- 
tella 204; flidUfonnit 206; iUudent 
.207, 208; lenta 203, 210; mappa 
210; microspora 676; mollusca 
210; monticoia 674-676; reticulata 
211; rubais 208, 211; subacida 
207; Vaillantii 206; versipora 209 
Pratella 252, 279, 291, 298; campcs- 
trig 252, 279 

Prospodium Holwayi 237 
Prunulus 253, 298; cxtinctorius 253 
Psalliota 248, 252, 264, 291, 298; 
campestris 264 

Psath^^Ta 265, 274, 287, 299; corrugis 
287; spadiceogrisea 265 
Psathyrella 242, 243, 245, 265, 266. 

274, 279, 287, 299, 500; gracilis 2(^ 
Pselliophora 275, 299; atramentaria 
275 

Pseudodipkxlia 667-669; ajrofusca 
667,668 

Pseudofarinaccus 289, 293, 299; vagi- 
natus 289 * 

Pseudomonas coronafaciens v, atro- 
purpureum 56 

Pseudopithyella minuscula 181 
Psilcjcybe 245, 265, 274, 287, 299, 501, 
502, 504, 513; foeni-sicci 287; semi- 
lanceata 245 

Ptychogaster 657, 663; albus 657; 
ciibensis 187; rubescens 652, 657- 
661, 663 

Puccinia 681, 683-685; areolata 236; 
graminis 496; Holwayi 237; malva- 
cearum 490, 491, 499; Ox^lidis 341; 
soi^ghi 490 
Pucciniosira 683 
PyrrhogloBsum 523 
Pythium 24. 27, 29, 35, 39, l03. 105, 
106, 120, 563; acanthicum 106; 




716 


Mycolooxa, 36, 19^ 


anandrum IW; aphantdermatum 
106; ariatoiparttm 106; attlieno- 
mmm h 29.99,120; oomptetui 103; 
fM»aryiui«m 24, 29, 106; 

minniioolam 106; beuaoides 106; 
irregulare 106; oUgafidrum 106; 
iml^ens 106; tarofcrefcens 106; 
ultimum 24-33, 35-39. 106; undu- 
latum 2, 134; vmoMis 106 

Ramuiaria 155: Hydrophylli 344; 
Lopatithi 343; Phaoaliaa 344; Sklal- 
ceae 344 

Ravetielia Holwayi 237 
Resupkiatus 251, 260, 269, 299; 
applicatufi 251 

RhaodofltpcMa 313; CIrsii 324; in- 
aequalis 391, 393, 394, 430; pleo* 
sporokies var. Ctrsii 324; pleo- 
sporoides var. Dralm 323 
Rhipidium 255, 292, 299; stypticum 
255, 292 

Rhizidiomyces htrsulus 106 
Rhizidium 103,106 
Rhiztna ntgro>olivacea 474; 'rhwai- 
tesii 182 

Rhizomorpha 671; coronephora 670, 
672; corynecarpos 670-072; cory- 
neclados 672; corynephora 665, 
669-672; corynephorus 672; cory- 
nophora 672 

Rhlzomorphe corynephora 670 
Rhizophlyctis petersenii 103, 106 
Rhizophydium 103, 105, 108; Blasto* 
dadiae 107; carpophilum 103, 105; 
Chytrioiiiycli 104-106,108; chytrio- 
phagum 105, 108; fungicolum 103, 
105; goniosponim 103, 105; para- 
sitans 103, 105; TOllints 103, 105; 
Pythii 103, 105; Rhizophlyctii 107; 
Saccardiae 103, 105 
Rhoddcybe npn*’; ahitacea 687, 688; 
caelata 68fiiiltdlina 687; aucioleaa 
687; tnincata 687, 688 
Rhodopaxilhis 259, 266, 687; nitet- 
Hnus 687; nuciolens 687; iruncatus 
var, mauretanica 688; truncatUH 
var, vermknilaris 688 
Rhodophyllum 688 
Rhodophyllus 241. 257, 261, 278, 282, 
295, 296, 299; lividus 278 
RhodoBporus 282, 299; cervtnus 282 
Rhodouis 250, 260, 271 
Rhopalophlyctis 108 
Rhymovis 258, 293, 299; invdutus 
258 

Rhymoxis 258, 293 

Ri^nites 274, 299, 503; tricholoma 

Rof«e11inia cuticularis 666, 667; ovalis 
166, 170; subicalata 666, 667 
Roumegueria 273, 299: strophojta 273 


ftcMimegueritet 274, 299 
RmnUa 106-108; Aaod^e 107: OOr- 
WMldl 104. vSTm^, dacbdly- 
trii 106, 107: cucOIai 106. 107; 
Efidcxdi^it 106. 107; irmttUfii 
106, 107; beVM lO^. 107; Mono- 
bk^ridis 106; 107; 

Rl^a 107; fUiiaophli^a 106; 
RhlzQ^ttyiii 106. 107 
Roz^opiia lOS 

Rozites 262, 271, 278, 299, 501, 503; 
caperata 271, 500 

Rusimla 250. 251, 281, 299; adtiata 
250; dentifolia ZSfi; inoofiitana 226; 
Ititea 251; nigricans 250; anbiiicoa- 
itaiw 226 

RussuRna 281, 299; lutea 281 
Russuliopsis 282, 299; laccata 282 
Ruthea 2^ 258, 293, 299 
Rutstroemia Pruni-serotinae 189, 190 
Ryssospora 284, 285, 291, 299 


Saccardia Durantae 103 
Saccoblastia ovlspora 631; sebacea 
631; sebacea var, pruinosa 631; 
sebacea var. vulgaris 631 
Saccobolus 640-642, 646; depaupera- 
tus 645, 649; obscurus 645, 647, 649 
Saprolegnia 105, 554, 556, 562, 563; 

ferax 103, 106; mixta 563^ 
Sarcosoma 200; Thwaitcsii lot 
Schtnzinia 285, 299; pustulata 285 
Schizophyllum 248, 251, 255, 292, 
299; commune 248, 251, 255, 292 
Schizothyrium 582, 584 
Schizotridium 196; CaooOMrpi 196, 
198; LoMm 

Schulzeria 277, n9t rimulosa 277 
Scleroderma lydiperdoides 187 
Sderoderris 4|0; acerina 409, 430; 

Padi 372, 430; seriau 424. 4.K) 
ScleroM^ gmminicola 103 
Sclerotinia 347; sclerotionim 346 
Scolecotrichum 155,160,163-165, 169 
Scutiaer akiinaditui 348 
Scytinotopsis 260, 270; applicata 251 
Scvtinotus 270, 2^; ringens 270 
Seienopboma 322, 325; I>oiiacis 55; 
Donads var. stomaticola 324, 330; 
mawilicohi 325, 330 
5$eptogloeum Cereoearpi 344; macu- 
lana 345; salidnum 345 
Septonema 531, 532; olivaceo- 

nigrum 532 

Septoria S3, 55. 56, 63, 147, 324, 454; 
allardii 529; afopecuri 63; Am- 
brosiae 454; AndroaDgooia 57, 64; 
Andropogonis var. S^hastri 54; 
Andropogonis /. sporobOlioola 56, 
64; angularis 345; Arechavaletac 
54, 55; Avenae 55, 56; caudata 313; 
cercosixsrma 313; C 3 modontis 56; 
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digitarivora 52, 54, 64; Donacts var. 
Panic! 55; FremontUe 345; erami- 
num 54, 55, 64; inaequalis 391,430; 
laxa 54; Lepachydis 454; Melicae 
55, 64; iiarvisiana 316; nodorum 
60; pleosporoides var. Cirsii 324; 
plucneae 529; punctoidea 163, 325; 
quinqueseptata 57, 64; Sciipi 316; 
Secalis var. Stipae 56, oO, 64; 
»igmoidea 55; signalensis 326; 
Spartinae 56; sublineolata 529; 
Symphoricarpi 326; tandilensis 54, 
55; rn^illeana 55; vignae 530 
Simocybe 272, 299; centunculus 272 
Siphonaria variabilis 103, 106 
Sirexcipula 328; (sp.) 146; Wyoming- 
enaia 326, 327 

Sirobasidiuni 547; sanguineum 538- 
540, 546 ^ 

Sirococcus 327 
Siropatella 328 
Sirophoma 328 
Sirothyrium citri 571, 573 
Skierka 681, 684 
Sommerstorffia spinosa 18, 21 
Sordaria coprophik^ 21; fimiseda 21 
Spcgazzinia ornata 199 
Sphaceloma 220, 221, 223-225, 465, 
468,471; Fawcetti 220; pirinum 452 
Sphaerella 159; Bid well ii 152; coeru- 
lea 161; dolichospora 162; lineata 
161; minor 159; pachyasca 159; 
Pedicularis 160, 161; Rnododendri 
48; Rhodorae 46-48, 50; sagedioi- 
des 161; subcongregata 161; Iricho- 
phila var. Saxifragae 159; Tassiana 
159 

Sphaeria 669; albopruinosa 664-666; 
atrofusca 667-669; conica 391, 393, 
430, Cotoneastri 391, 430; Coto- 
neastri $ Sorbi 391, 393; cuticularib 
666; dubia 367, 4^; Epilobii 152; 
fallax 388, 430; l^maneae 21; 
padina 388, 389, 430; rigida 406, 
430; subiculata 666 
Sphaero^aphium 355; hystricinum 
356, 385, 387, 430; h>stricinum var. 
Viburni 385; stcllatum 380 
Sphaeronenia 355; acerinum 409, 430; 
brunneo-viride 388, 430; hystri¬ 
cinum 385, 430; nigripes 409, 430; 
pallidum 391-393, 430; spurium 
' 406, 430; stellatum 380, 381, 430 
Sphaerosporium lignatile 199 
Sphaerotrachys 2ro, 299 
Sphaerulina 167, 168; Gentianae 146, 
166, 170; inaequalis 150, 167, 170, 
308 

Sporendonema epizoum 199 
Sporodcsmium 328; subcupula CUai 
328, 329 

Sporormia 168; au»tralis 168 


Sporotrichum schenckii 215, 216, 218; 
schenki 219 

Stachybotrys 69, 70, 74-76; atra 69, 
70, 75; papyrogena 70; subsimplex 
69, 70, 75, 199 

Stagonospora 53, 57, 58, 60, 61, 453, 
454; ^jostidis 60; Agrostidis /. 
angiiata 59, 60, 64; Ambroaiae 453, 
454; arenaria 54, 57, 63; Arrhena- 
theri 55; foliicola 57, 59, 64; 
insularis 60; simplicior 59, 64; 
simplicior/. Andropogonis 59; smo- 
landica 60; vexata var. Baldingerae 
57; vexata var. foliicola 57 
Steganosporium 328, 329; tuberculi- 
forme 309, 327-329 
Stephanoma tetracoccum 200 
Stercophila 265 
Stereum prolifenim 187 
Stomiopeltella 565, 571, 572; sul- 
toniac 566, 571-573, 585 
Stomiopeltis 565-567, 569, 570-572, 
574, 575, 577, 579, 584, 585; 
aspersa 565-568; 570, 573, 574, 
584, 586; cassiae 566, 567, 571, 584, 
585; chilensis 566, 576, 583-586; 
citri 566, 568, 571, 573, 574, 584, 
585; citri var. minor 566, 574, 585; 
heteromeris 5(^, 576, 583, 584, 586; 
minor 567, 574, 585; philippinensis 

566, 576, 577, 584; polyloculatis 

567, 574, 575, 577, 581, 582, 585, 
586; rubi 566, 567, 570, 574, 584, 
586; suttoniae 567, 572, 585, 586 

Streptomyces 593-595, 597, 598, 604; 

griseus 587-600, 602-606 
Streplothrix 607; alba 596 
Strickeria obducens 168 
Stropharia 265, 279, 299, 502, 504; 
aeru)sinosa 265 

Stylopage rhabdospora 120, 138, 139, 
142 

Synchytrium 300; chrx'sosplenii 300, 
304, 305; decipiens 300, 301, 303 

Tapinia 273, 299; panuoides 273 
Teichospora megastega 168 
Telamonia 286, 299; torva 286 
Thckopsora hydrangeae 477, 478, 
490-493, 495, 496, 499; vaccini- 
orum 477, 492, 493, 495, 496 
Thielavia b^icola 347 
Thielaviopsis 347, 348; basicola 346, 
347 

Thraustotheca clavata 554, 555, 557- 
559, 561-563 

ThjTonectria wmhochlora 426 
Thyrostroma o28 
Th>Tsidium 328 . 

Tonila histolytica 219 
Toxosporium abietinum 165 
Trametes heteromorpha 674, 675; 
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aicfAim 675; serialis 674HS76; varii- 
fqrmis 674 

TremeUa 534, 540<-542; lutescens 542; 
jMtenterica 542; mycophaga 541; 
myoophaga var, obacura 53S-542; 
tubercularia 541 

Tribltdium cucurbitarta 415, 430 
Trichdoma 245, 249, 259, 266, 267, 
269, 277, 290, 293, 296, 299; 
equestre 240, 246, 259; vaccinus 
2 to 269 

Trichdomopsts 259, 260 
Trichopbyton gypseum 214, 215; 
mentagrophytes 215, 216, 218; 
purpureum 214; rubrum 215, 216, 
218 

Trichothecium Helminthosporii 200 
Trogia 256, 259, 299; crispa 256, 259 
Tubaria 246, 268, 279, 299; furfuracea 
268 

Tulostoma cretaceum 89; deserticola 
620, 624, 628; excentricuin 89; 
invducratum 89; lysocephalum 89; 
macrooephalum 89; meristostoma 
89; iheyenianum 620, 624, 628; 
opacum 89; parvissimum 89; pyg- 
maeum 187; xerophilum 89 
Tylostoma 77, 82-84, 88-90,171, 179, 
622, 624; dbican^ 171, 172; am- 
blaieiise 620; campe^tre 175, 624; 
clavatum 620; nbrillosura 175; 
gradle 82, 177-179, 621, 624; in- 
vducratum 77, 84; kansense 82, 89, 
176; Lloydii 77, 82, 83, 87, 89; 
mammosum 172; maxintttm 620, 
625, 628; meristostoma 89; meyeni- 
anum 620, 628; minutum 77, 81, 
173, 174; obesum 82, 83, 87, 173, 
174; panriaaimv]ii 87, 89; pocu- 
latum 77, 78, 80-83, 86, 172, 174; 
punctatum 175; pygmaeam 89; 
simulans 89; subfuscum 78, 80,175; 
tuberculatum 78, 174; xtrophihun 
85, 87 


Tympanis 353, 371, 4#2,. 4M^^421, 
422; acerrna 409, 410, 4J0; a£ea 
392, 430; Ariae 391, 392, 4»; bi- 
cdor 389,390,430; Cenai 36», 430; 
oolumnaris 402, 430; Fraxini 402, 
430; inconstans 391-393, 430; Padi 
387, 430; pdygonia 421, 430; 
Pninastri 371, 406, 430 
T3rmpaiiopsi8 169 


Uraecium Hdwayi 237 
Uredo 610 

Umula Craterium 414, 430 
Uromyces 610; fabae 4SK); Holwayi 
237; hyperkri 490; lespedezae- 
procumbms 491 
Urop 3 rxis Daleae 237 ’ 

Urcapora 283, 299 
Ustilaginpidea Dichromenae 200 
Ustilago ■peciilariae 525 


Vaginata 249, 268, 289, 299; livida 
249 

Valsaria 668; atrofusca 668, 669; 

5a wliiQ/Tsa AAO 

Velutaria 413,414,417,418,423, 425; 

Rhododendri 423 430 
Venturia 50; Rhododendri 49, 50 
Vermiculariella 163 % 

Vibrissea 548 
Visculus 263, 291, 299^ 

Volvaria 249, 261, 293, 296, 299; 
speciosa 261 

Voivariopsts 249, 293, 296, 299 


Xenostele 683 
Xerotes 254, 299 
Xerotipus 254, 299 
XerotOs 254, 299; afer 254 

Zobpage rhabdospora 16; thamno- 
spira 16 

Zoophagus insidians 18, 19, 21 







